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A CASE OF INFANTILE SCURVY 


By WILLIAM 


\ssistant 


\ 


NFANTILE scurvy, or Barlow’s disease, 

is a constitutional disease of infancy and 
early childhood. It is similar to the form of 
scurvy which occurs later in adult life and 
has only been recognized within compara- 
tively recent times in a sporadic form apart 
from its occurrence with adult scurvy dur- 
ing epidemics. It was originally recognized 
by Glisson in 1651 as a separate entity from 
rickets. Sir Thomas Barlow gave the first 
comprehensive account of it in a complete 
description of a series of thirty-one cases in 
1883. Since then these investigations have 
been confirmed by other observers and many 
cases recorded, notably by J. P. 
Griffith. 

Scurvy is the result of 


Crozer 


faulty nutrition 
due either to a lack of certain proper articles 
of food or to the feeding of improper ar- 
ticles. Infantile scurvy frequently results 
from prolonged feeding upon proprietary 
infant foods, especially those containing 
dessicated milk in combination with cereals. 
The incident age of its occurrence is ex- 
tremely constant, occurring prior to the 
Eighty per cent of all 
cases occur between the sixth and _ tenth 
months, and a few beyond the first year of 


fourth year of age. 


Oot 
age. In the diseases of infancy and early 
childhood,, rickets, congenital syphilis and 
scurvy occur in order of frequency men- 
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tioned, scurvy and rickets being frequently 
associated in the same patient. 

The pathological changes found are due 
to increased vascularity and extravasation of 
blood into the various organs and tissues, the 
most extensive important of these 
changes occurring in the bones, periosteum 


and 


and muscles. They are most frequent and 
severe in the lower extremities, where there 
is a tendency to spontaneous hemorrhages, 
especially subperiosteal. The femora and 
tibiae are most commonly affected. These 
hemorrhages are always accompanied by 
considerable pain, and bone and joint dis- 
ease and traumatism may be suspected. The 
subperiosteal 


hemorrhages organize with 
subsequent thickening and increased density 
of the bones. In young bones the periosteum 
is thick and very vascular during the period 
of growth, but becomes thin, less vascular 
and very adherent to the bone at maturity. 
In childhood, however, it is but loosely at- 
tached to the shaft of the bone from which 
it is very easily separated. At either end of 
the bone it is firmly attached near the epi- 
physeal line, where it becomes _continuous 
with the capsular ligament of the joint. It 
consists of two layers, an outer fibrous, and 
an inner cellular layer, the latter being con- 
cerned with the growth of new bone. Con- 
sequently the subperiosteal hemorrhages in 
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the bones as in scurvy have a tendency to 
raise enormous effusions under the perio- 
steum along the shafts of the long bones. 
These effusions are abruptly limited at the 
diaphyseal side of the epiphyseal line by the 


Fic. 1. Lower 
July 14, 


EXTREMITIES ON Day OF ADMISSION, 
1919. Note the line of decreased density 
just proximal to the lower epiphysis of the right 
femur, with slightly increased density just distal 


to the line. The appearance is not so well de- 
fined in the other bones. (There was a break in 
the plate through the lower end of the left femur 
and the shadow of the break has been touched 
out.) The appearance at the lower ends of the 


tibiae and fibulae suggests rickets. Note the ab- 
sence of any evidence of hemorrhage at this time. 


attachment of the periosteum at this site. 


(Fig. 2.) 
The chief clinical manifestations are 


anemia, lassitude, great weakness, immobil- 
ity, swelling and tenderness of the extrem- 
ities. The lesions are usually multiple in 
respect to the number of limbs involved. 

In the roentgen examination for scurvy 
there are three appearances to be carefully 
noted. First, the epiphyseal line is usually 
perfectly normal, but directly behind the 
epiphyseal line, and according to our obser- 
| vations in the case here reported, at the site 
of the periosteal attachment, there appears a 


transverse line of absorption because of tI 
absence of bone structure. This resembles 
second epiphyseal line, extending across th 
entire diaphysis. (Fig. 1. Lower end k 


femur.) Its appearance during the ear! 


Fic. 2. Lower EXTREMITIES, NINE Days 
MISSION, July 23, 1910. 


\FTER A 
Note the enormous hou 
glass shaped subperiosteal hemorrhages extendi1 
the entire lengths of the femurs. The effusion 

the lower end of the left femur has widened th 
line of decreased density and apparently push 
the margin of the diaphysis and the epiphysis awa 


from the shaft. This shows the point of atta 


ment of the periosteum at the epiphyseal linc 


stages of the disease is that of a line of de 
creased density due to the absence of bone 
structure. The edges of the bone structure 
approximating this line of decreased density 
are more or less increased in density. The 
lines of decreased density and increased 
density are frequently confused in th 
roentgenologic descriptions of this region 
Subsequently a line of condensation repr 

senting the area of increased density persists 
and moves up the shaft as the bone grows 
(Figs. 3, 4.) The periosteal hemorrhages 
stop at the line of decreased density on ac- 
count of its situation so close to the perio 
steal attachment. The “white line” of in 

creased density persists during the entire 
course of the disease, but eventually it disap 
pears after the complete recovery of the pa 

tient. The second point to be noted in the 
examination is periarticular swelling, but 
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this is of no diagnostic value. The third ap- 
pearance is the formation of periosteal and 
frequently subperiosteal hemorrhages, and 
later calcification within the hemorrhages. 
After the diagnosis of scurvy has been con- 
firmed, the roentgen examination should be 
repeated at intervals of a month or more to 
determine the progress of hemorrhage, ab- 
sorption and calcification. 

An early diagnosis of scurvy by the 
roentgen ray will often prove to be of the 
greatest value from both surgical and medi- 
cal standpoints. In the former the early 
recognition of scurvy may spare the patient 
agonizing pain by averting the necessary 
manipulations in diagnosing cases suspected 
to be acute bone or joint diseases. It may 
even avert an operation where the organized 
hemorrhage simulates a sarcoma, or obviate 
treatement of a suspected fracture. From a 
medical standpoint the roentgen diagnosis is 
also of great importance in that it justifies 
the physician in administering antiscorbutic 
treatment immediately, before the onset of 
any definite clinical evidence of the nature of 
the disease. 


CASE 


Baby, male, nine months old, colored. 
Family history: parents living and well, 
three healthy children living, three died in 
infancy. Present illness: Full time baby, al- 
ways poorly nourished, weighed four pounds 
at birth. He has been fed on a mixture of a 
proprietary infant food and whole milk, to- 
tal quantity per diem, one pint of milk plus 
one pint of water and five tablespoonfuls of 
the proprietary food. On the night of July 
3, 1919, the mother let the baby sleep on the 
floor and the next morning she noticed that 
his right foot and ankle were swollen. This 
swelling progressed to the hip and then the 
left leg also became swollen. On admission, 
July 14, 1919, the baby slept poorly, awak- 
ened easily, would not hold up his head nor 
move his legs. Physical examination: The 
forehead was moist. He did not use his 
legs which were tender to the touch. The 
bones around all the joints were enlarged, 


especially at the wrists, shoulders, ankles 
and knees, with swelling of the overlying 
tissues. The bones of the legs, especially the 
tibiae, appeared thickened and the legs were 
tender and edematous. There was no evi- 


Fic. 3. Lower Extremities THIrTY-FouR Days 
\FTER ADMISSION’ September 16, 1919. Decided 
calcification of hemorrhages. The line of decreased 
density has disappeared from the lower end of the 
right femur, but a line of increased density re- 
mains, though it is further from the epiphyseal 
line through growth of the bone. On the left side 
the hemorrhage is calcifying beyond the line of 
decreased density. 


dence of spina bifida or torticollis. Kernig’s 
sign was absent. The gums did not bleed. 
The lungs, heart and abdomen were nega- 
tive. The urine examination was negative. 
Temperature 101-102. During the physical 
examination a “rachitic rosary” was 
detected. 

Roentgen Findings —A roentgen exam- 
ination was made July 14, 1919, on the day 
of admission, and ten days after the swelling 
was first noticed by the mother. The request 
for the examination read, “Examine all 
long bones of legs for evidences of scurvy 
or oste¢ ymyelitis.”’ 

The roentgen report rendered was, “Prob- 
able early changes of scurvy.” This diagno- 
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sis was based on the line of decreased den- 
sity, in the lower portion of the right femur, 
with increased density distal to it. There was 
also a suggestion of this appearance in the 
right tibia, and evidence of some abnormal 
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of the shafts of both femurs. (Fig. 2.) The 


swellings were somewhat hour-glass 
shape. The lines of decreased density and the 
white lines (on plate) of increased density 


were more apparent. The former one at th¢ 


LOWER 


FIG. 4. 
\FTER 


EXTREMITIES, THIRTY-SEVEN Days 
\PMISSION, showing the knee laterally. The 
line scarcely shows in the right femur and only the 


line of increased density shows in the left femur. 


There is a suspicion of a line of increased density 
in the upper portion of each tibia. The calcifying 
hemorrhages have decreased considerably in size 
by comparison with Fig. 2. The tibiae show slight 
subperiosteal calcification. 


change was noted in the same locality in the 
left extremity and at both angles, but the 
appearance here was not typical and some- 
what suggested rickets. There was no evi- 
dence of hemorrhage. (Fig. 1.) Thus the 
first of the three previously mentioned diag- 
nostic appearances was apparent at this ini- 
tial examination. Instructions were sent with 
this report requesting that the patient be 
returned within ten days for further exam- 
ination, and in the meantime, antiscorbutic 
treatment was suggested. On the evidence of 
this roentgen ray examination the antiscor- 
butic treatment was immediately instituted. 

A second examination was made July 23, 
1919, nine days after the first, and the report 
submitted was of “Undoubted scurvy.” The 
roentgenogram showed enormous subperio- 
steal effusions extending the entire lengths 


Days Al 


Calcification h 


Fic. 5. Lower EXTREMITIES, NINETY-FIVI 


\DMISSION, October 17, 


progressed slightly. The line of increased densit 
has disappeared from the right femur. The 
decreased density is better defined in the left 

is very nicely demonstrated 


lower end of the left femur had widened and 
pushed the epiphysis away from the shaft 
The hemorrhages had stopped abruptly 
the lines of absorption. This phenomenon is 
apparently due to the fact that the perio- 
steum in childhood is loosely attached to the 
shaft of the bone, but firmly attached at the 
epiphyseal line; the 
orrhages raise the periosteum very easil) 
but meet with a barrier at the epiphyseal 
junction. 


consequently hem 


A third examination was made September 
16, 1919, thirty-four days after the first and 
the beginning of treatment. At this time the 
hemorrhages appeared much denser, and 
this was regarded as evidence of calcifica 
tion. Only a white line (on plate) was noted 
in the right femur and the line of absorption 
in the left was still marked, with increased 
density on each side. (Fig. 3.) 

The fourth examination, made September 
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Ig, IOIQ, showed decided absorption at the 
upper portion of both subperiosteal hemorr- 
hages and the lower part of the right. 
( lig. 

Another examination, made October 17, 
1919, showed that calcification had pro- 
gressed slightly. ( lig, 5.) At this time there 
was no evidence of rickets apparent around 
the knees although the child had had a 
“rachitic rosary.” 

In the meantime, during the interval be- 
tween the fifth and last examination which 
was made March 20, 1920, the patient con- 
tracted diphtheria and was removed to the 
hospital for contagious diseases and not 
available for further examinations until 
that date. 

\n examination made March 20, 1920, 
showed the amount of calcification had de- 
creased in both femurs. The cyst-like ap- 
pearance noted at the lower end of the left 
femur, probably due to uncalcified hem- 
orrhage, had disappeared. The dense line in 
the right femur at the lower end, seen dis- 
tinctly in Fig. 3, had disappeared. The line of 
decreased density in the left femur had dis- 
appeared, but a dense line still persisted. 
There was now decided evidence of rickets 
in both ends of the bones at both knees. The 
femora had not grown any in length in the 
interval of twenty-two weeks between the 
last two examinations, as shown by actual 
measurement on the plates and by the posi- 
tion of the line of increased density in Fig. 
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6. It would seem as though scurvy did not 
interfere with epiphyseal growth, but that 
rickets did. 

In this case the linear phenomena at the 
joints preceded the hemorrhages, but this is 


Fic. 6. Lower THIRTY-SIX WEEKS 
\FTER ADMISSION, March 20, 1920. The areas of 
calcification are considerably less than the areas of 

The 

cyst-like appearance in the lower end of the left 

femur has disappeared and only a faint line of in- 


hemorrhages as orginally shown (F 


creased density marks its location. There is now 


decided evidence of rickets at both knees. 


not always so. We have seen cases in which 
nothing but hemorrhage and subsequent 
calcification were ever observed throughout 
the course of the condition. 
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THE COMBINATION OF ROENTGEN RAYS AND RADIUM 
IN UTERINE CARCINOMA* 


By E. H. SKINNER, M.D. 


KANSAS CITY, MO. 


HE startling array of enthusiastic lit- 

erature upon the successful use of ra- 
dium in carcinoma of the cervix, uterus and 
appendages would seem to convince those 
entering this field of therapy that radium 
was the only radiant agent necessary. Pos- 
sibly this may be true, and I may be guilty 
of urging unnecessary therapy when I insist 
that cross-fire roentgenotherapy in enormous 
doses through the abdomen and back should 
be used in conjunction with the application 
of radium to the actual site of the original 
growth. 

But I am brought to this assertion (1) 
by personal experience, (2) by knowledge of 
the limits of tissue-activity of radium, and 
(3) the influence of x-rays upon the glan- 
dular tissue at distances greater than the 
accepted technique of radium permits, (4) 
by the reports of other radiotherapists in 
the literature, and (5) by the analogous 
reasoning of experimental +-ray and radium 
exposures. 

Personal Experience: It has been my 
practice to accept no case for postoperative 
radiotherapy of a pelvic lesion unless deep 
#-ray intensive exposures through multiple 
portals of entry were used in an attempt to 
control the lymphatic metastasis at the same 
time that radium was applied to the cervix 
or intra-uterine. 

It is believed that the results obtained by 
roentgen therapy alone, before radium came 
into our possession, warrant its continua- 
tion. 

By observation, we have acquired a 
criterion of prognosis in these cases, which 
is that cases which exhibit an early tanning 
of the skin offer the best prognosis. It is 
realized that tanning is a matter of skin 
type to a certain extent, and that it could 
be a matter of dosage and filtration. But 
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when a uniform technique is used daily, we 
constantly note that the cases which tan 
quickly are doing better than those which 
which do not tan. We are convinced that 
this is a worthy observation, as variations in 
technique did not produce tanning in the 
case that was losing the fight. 

Limits of Tissue Activity: It is generally 
acknowledged by most authoritative inves- 
tigation that the limits of radium activity 
producing reduction of cancer cells is 2 to 3 
em. We are all thoroughly familiar with 
the action of radium locally at the cervix 
and within the uterus, and the results con- 
tinue to startle even those who see these 
results daily and in number. But the activity 
of radium to the pelvic lymphatics and along 
the channels of metastatic progress of the 
disease is not possible unless there is an open 
operation which permits the planting of ra- 
dium directly to the suspicious tissues, or 
unless a large amount of radium is available 
to reproduce the effects of cross-fire roent- 
genization of these tissues. | venture to re 
mark that there are probably not three places 
in America where such an amount of radium 
is available, and, on the contrary, it may be 
considered that there are 200 or more ra- 
dium therapeutists who possess sufficient 
radium for its proper local application. To 
each of these many radium _ therapeutists 
there are certainly available ample facilities 
for cooperative roentgen therapy. 

The limits of roentgen therapy are not 
measured by 2 or 3 cm., and the ability to 
cross-fire and thus accumulate .-ray tissue 
effects at any depth is simply a matter of 
careful and tedious technique. In estimating 
the amount of deep roentgen therapy, one 
only has to judge the distance of the tissue 
planes of metastatic interest and cross-fire 
as many areas as the distance demands. By 
Rapium Society, New Orleans, La., April 26 
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Roentgen Rays 


estimating x-ray dosage experimentally in 
masses of tissue, Cole, Pfahler, and Levin 
have shown that it requires six skin ery- 
thema doses to produce an erythema dose 4 
em. below the skin plane; at 3 cm. it requires 
4 erythema doses. It should be realized that 
pressure upon the abdominal wall will de- 
crease the necessity of more areas by de- 
creasing the distance, and it has also been 


shown by Schwarz that skin made anemic 


by pressure will permit larger erythema 
dose. 

Rep VI Radioth 4 aPists Lile licra- 
ture: Dr. von Seuffert, associated with 


Doéderlin, reported 152 cases of carcinoma 
of the uterus and cervix, all treated with 
radium, and one-third of them with radium 
combined with the -ray. At the time of his 
report, sey eral of the cases were still under 
treatment, but 31 had been discharged as 
successfully treated, and of these, 10 had 
been classed as inoperable upon admission. 
In none of them was there recurrence up to 
the time of his report. The Munich clinic 
went to the extreme view of treating even 
operable cases by radiations in preference to 
operation. 

Hernaman-Johnson uses the .»-ray for 
preoperative and postoperative treatment 
and also uses it in conjunction with radium 
for the inoperable cases, depending upon the 
x-ray for treatment of the area surrounding 
the growth or any part where metastasis 
seems probable. 

The statistics given by Warnekros are of 
interest. They cover two periods, during the 
first of which no x-ray treatments were 
used, while during the latter, the cases were 
systematically rayed. In the period from 
IOQII to IOI4, he reports I19Q cases that were 
operated but not rayed and in which 66 died 
of recurrence. In the period from 1914 to 
1916, he reports 55 cases that were operated 
and systematically rayed, of which only 11 
died of recurrence; thus the percentage of 
recurrence in the first series was 55 per cent 
as against only 20 per cent in the rayed 
Series. 


Drs. Kroenig and Gauss of the Freiburg 


nd Kadium in Uterine Carcinoma 


clinic, where the successful use of mesothor- 
ium treatment on cervical tumors caused 
wide-spread optimism, use the combination 
of x-ray and radium in a majority of their 
cases, considering this as a means of obtain- 
ing quicker results. The Freiburg clinic is 
fortunate in possessing a large amount of 
mesothorium, and Kroenig speaks of using 
this in a cross-fire method, similar to the 
cross-fire x-ray application. He explains his 
whole technique of radiant therapy as being 
worked out by following the analogous ex- 
periences in deep .v-ray therapy. 

Bumm and Voight have reported 13 cases 
of carcinoma of the cervix that were treated 
with deep roentgen therapy in combination 
with mesothorium. These were all inoperable 
cases and were influenced by the treatment 
to such an extent that they became operable 
with LO1 «l results. The cases received large 
doses of the hard rays. Bumm has gone far- 
thest in the use of giant doses of the hard 
rays, not hesitating to give 100 erythema 
doses. 

Dr. Schmitz (Chicago) also advocates the 
use of combined «-ray and radium therapy 
for pelvic carcinoma. He uses the gamma 
rays and .v-rays as a postoperative measure 
in every instance to attack any mestastases 
along the hypogastric or iliac vessels and 
any cancer remaining in the field of opera- 
tion. In all cases, microscopic diagnosis was 
made of the tissues before and during the 
course of treatment to see whether any 
changes were brought about in the cancer, 
and it was invariably found that after from 
three to six weeks, cancer cells could no 
longer be demonstrated in the tissues. 

Oudin and Zimmern speak of the value of 
a combination of .»-ray and radium therapy 
for deep cancers, and of the many reported 
cures of uterine cancer, although adding that 
in cases which are clinically revealed only in 
an advanced state and where the organs are 
already deeply invaded, entire success cannot 
he expected. However, even in such cases, 
radiotherapy has been able to reduce the 
cancer to such an extent as to render it 
operable or to prolong life and ameliorate 
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conditions by the stopping of the foul dis- 
charge and the relief from pain. Oudin’s 
conclusions from histological studies are 
that the «-rays have the power of destroying 
the pathological epithelial cell before affect- 
ing the normal epithelial cell at all, and 
states it as a fundamental law of the biologic 
effect of the x-ray, that the elements con- 
stituting all cancers manifest only a medi- 
ocre tendency to differentiation, and must 
offer a greater sensibility than the tissue of 
more elevated function of 
present the type. 

This question of the vulnerability of neo- 
plastic tissue has been followed up in clinical 
and physiological observation. The cells are 
destroyed more readily in their lower state 
of development than in their more adult 
state. The aim of postoperative radiations is 
not only to destroy any cells which may 
have been left, but to prevent in the earliest 
stages the development of recurrences, and 
with this idea in mind the irradiations, ac- 
cording to Oudin, should be continued for 
a length of time, at increasing intervals, 
sufficient to cover the ordinary period of 
probable recurrence. 


which they 


The «-rays cannot be regarded as strictly 
selective in their effect upon tissue, but they 
are to the extent that there is a certain inten- 
sity at which they have the effect of destroy- 
ing carcinomatous tissue while stimulating 
the growth of connective tissue around the 
carcinomatous mass. If the ray intensity is 
less than enough, the neoplastic tissue will 
not be destroyed, while if the ray intensity 
be too great healthy tissue may be injured. 
Filtration is employed to guard against the 
latter danger to some extent, and there is 
an increasing tendency among radiothera- 
pists to apply massive doses rather than the 
smaller dose over a longer period, or with 
greater frequency. The results of experi- 
ments by Hill and others lead to the question 
whether the cancer cells do in time tend to 
establish an immunity to the rays. If this is 
so, it would explain the observations already 
made that clinical experience has proved the 


massive dose to be more advantageous than 
repeated doses, and also the fact that recur- 
rences usually are less responsive to treat- 
ment with radiations. 

The successful work of Bumm with his 
massive doses of hard rays demonstrates 
that the danger of overdosage is less to be 
feared than the reverse. Wertheim in com- 
menting upon his report of 18 cases treated 
by radium and mesothorium in a period of 
two months, says his belief is that, although 
in 16 cases examination proved the retention 
of cancer rests, longer treatment would have 
removed these. In cases where the -r-ray is 
employed, its function is to work from the 
outside of the growth, while the radium 
works from the center, and thus to shorten 
the length of the treatment as well as to 
afford additional security. 

The effects obtained on cells by the 
gamma rays of radium and by the hard 
x-rays are the same according to Wickham, 
Pusey, and others, the chief difference being 
in the intensity and 
application. 


practicability of 


Case €alls attention to the fact that the 
highest gamma rays stand only a little 
higher in wave length than the hardest 
4-rays now available, and the hard -v-rays 
now in daily use are reduced only 10 per cent 
by going through 12 or 13 centimeters of 
tissue. By experiment, he has established the 
fact that with 50 mg. of radium enveloped 
in a gold tube, such as is used for deepest 


therapy, twenty hours are necessary to ac 
complish what 50 milliamperes of current 
will do in 8 seconds when filtered through 2 
mm. of brass, the distance from the plate 
being 15 inches in both instances. With the 
radium at 4 cm., the time needed to produce 
similar changes was longer than with the 
4#-ray at several inches distance. 

The question of the effect of the +-ray on 
the ovarian function causes some hesitation 
as to its use in the case of younger women. 


The effects of radium and of «-rays are 
similar in this respect; but the limited extent 
of the action of the gamma rays and the 
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manner of its application gives some oppor- 


tunity to protect the ovaries from its rays. 
However, the advantages of the treatment 


and the possibility of the prevention of re- 
currence will, in most cases, appear to offset 
this risk. If it is possible by the combination 
of the two treatments to clear away the orig- 
inal carcinoma and to give the patient the 
greatest amount of security possible 
future attacks, then all that is 


against 
mally 


Nro;resste 
prot 


possible has been done. 


RADIUM TREATMENT IN 600 


AS the scope of treatment in any field of 


medicine increases, the results obtained 
in the individual case depend largely on the 
judgment used in selecting its form. For- 
merly surgery was the only effective treat- 
ment at our disposal in the management of 
menorrhagia and uterine myoma. We have 
now the roentgen rays and radium as defin- 
itely recognized therapeutic agents; and as 
our knowledge of the endocrine glands be- 
comes more complete the internal secretions 
will be added to the therapeutic agencies 
which may be used in the treatment of men- 
strual disturbances. 

Surgery is still the treatment of choice for 
young women who have definite fibroids 
causing menorrhagia, or for those who hz 
a normal sized uterus but a history suggest- 
ing the presence of an intra-uterine polyp or 
small submucous fibroid, and for those with 
a history suspicious of malignancy of the 
fundus of the uterus. We believe that the 
large fibroids are best treated by hysterec- 
tomy as a certain means of quickly removing 
the tumor, without the possibility of degen- 
erative changes occurring later. It has been 
our policy to limit the use of radium _ to 


*Read at the Fifth Annual Meeting of 7 \M 


RICAN 


I. COLE. Surg., Gynec. « Jhst.. Oct. 

2. PFAHLER, AM. J. ROENTGENOI 

3. Levin. Surg., Gynec IQI5, 374. 

}. VON SEUFFERT. Strahlentherapie, 1913, ii, 714-732. 

5. WARNEKROS. Miincel ed. Wehnschr., 1917, |xiv, 
005-905 


, Soe 


IOIL5, 11, 075. 


6 KROENIG and Gauss. Zentrall Gynak., 1913, 
XXXVI, 153 
SCHMITZ. Surg., G) 


1916, xxill, IOT. 
8. OupIN and ZIMMEI Radiothe 


rapie, 1913, Bal- 
liere, Paris 
Surg., G\ 


CASES OF MENORRHAGIA* 


PACY, M.D. 


ne, Mayo Clinic 


hbroids the size of a three and one-half to 
four months’ pregnancy, unless there is a 
definite contraindication to operation. 

A hysterectomy should be advised in the 
cases in which there is a history suggestive 
of malignancy, for a negative diagnostic 
curettement is not to be relied on in the defi- 
nitely suspicious case, as the curette may 
miss the involved area 

In the young woman who has a definite 
fibroid causing menorrhagia an abdominal 
myomectomy is the preferable treatment. By 
this method the tumor is removed, the men- 
orrhagia controlled, and a uterus is pre- 
served which is capable of carrying on the 
functions of menstruation and child-bearing. 

If a young woman has menorrhagia with- 
out a demonstrable tumor which cannot be 
controlled by medical treatment or by cur- 
ettement, an abdominal hysterotomy may 
disclose a small submucous fibroid or polyp 
so situated that it could not be reached by 
the curette. Hyster tomy has been done in 
twenty-five cases at the Mayo Clinic; in 
seventeen in connection with a myomectomy, 
and in eight primarily as an exploration of 
the uterine cavity. 
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It has been stated that the mortality is 
higher in myomectomy than in hysterectomy 
and that a later operation is often necessary ; 
but in a series of 615 abdominal myomecto- 
mies performed at the Mayo Clinic from 
January, 1891, to January, 1920, the mortal- 
ity was 0.5 per cent. Reports received from 
373 patients show that twenty-one had a 
subsequent hysterectomy ; two of these were 
performed immediately after the myomec- 
tomy because malignancy was found on 
microscopic examination. In eleven cases the 
operation was done five or more years after 
the myomectomy. A curettement was done 
eight years after myomectomy in one case, 
and a tumor was removed from the uterus 
in another thirteen years after the first op- 
eration. One patient had a child one year 
after myomectomy and a hysterectomy one 
and one-half years after the birth of the 
child. A second operation was necessary 
therefore in only 3.3 per cent of the series 
of 619 myomectomies. 

The incidence of pregnancy occurring 
after myomectomy was most satisfactory. 
Reports have been received from 373 pa- 
tients in answer to questionnaires. Two hun- 
dred ninety-six of these were married 
women. Forty-four have been pregnant 
since operation; eleven have had more than 
one child, and fifteen were definitely and 
two questionably pregnant when they re- 
ported. Six have had miscarriages. Two pa- 
tients have been married since the operation ; 
one has two children and one has one child. 
Twenty-three of the forty-four women who 
became pregnant after the myomectomy had 
not been pregnant before operation. At the 
time of operation nineteen patients were 
pregnant; in five the pregnancies were extra- 
uterine and in one case the fetus was dead. 
Pregnancy terminated in two of these cases 
in two or three days after operation. Six pa- 
tients have been heard from who went to 
full term. One had a vaginal cesarean section 
six months after myomectomy; one had an 
abdominal cesarean section two years after 
operation. In both cases the child was living 
and the mother made a normal recovery. 


Although the length of time which has 
elapsed since the use of radium is too short 
to allow a comparison of the results of the 
radium treatment and myomectomy as to the 
incidence of subsequent pregnancy it is 
doubtful whether pregnancy will occur in so 
large a percentage of cases after the applica 
tion of radium as after an abdominal 
myomectomy. 

Of the series of 600 patients with menor 
rhagia with or without uterine myomas 
treated with radium at the Clinic from July, 
1915, to January, 1920, 438 have been heard 
from. Sixty-nine of these were married 
women under thirty-five. Normal full-term 
pregnancies occurred in three patients; two 
were women of twenty-two who had been 
given two tubes of 25 mg. radium for four 
hours each; the other, aged twenty-six, had 
been given 25 mg. for nine hours. One pa- 
tient aged thirty-one with small multiple 
fibroids was given two 25 mg. tubes for six 
hours and the periods became regular and 
normal; three years later she gave birth to a 
normally developed full-term dead child. 
Menstruation again became profuse two 
months after confinement and four months 
later 350 mg. hours were given. Two days 
after the treatment the patient developed a 
rapid pulse and evidence of shock, without 
rise in temperature or evidence of periton- 
itis, and died twelve days later. This is the 
only death in our series and has not been 
satisfactorily explained. One woman gave 
birth to a premature dead fetus after receiv- 
ing 23 mg. radium for ten hours, and an- 
other gave birth to a premature deformed 
fetus, after receiving 50 mg. for six hours. 
One woman of thirty-seven who had 250 
mg. hours had two miscarriages at three and 
six months. One woman of twenty-five, af- 
ter 25 mg. for ten hours, is now six months 
pregnant. One woman aged thirty who had 
had 25 mg. radium for ten hours was ques- 
tionably pregnant at the time she reported. 

In the treatment of menorrhagia in pa- 
tients more than thirty-five who have a fi- 
brous uterus or a small myoma, and in 
younger patients in whom myomectomy or 
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hysterotomy is not indicated or in whom 
currettement has not controlled the menor- 
rhagia, radium is a very satisfactory thera- 
peutic agent. Radium should not be used, 
however, for patients who give a clinical 
history or present physical signs of pelvic 
infection or of pyometritis, nor for those 
who complain of chronic pelvic pain, since 
the application of radium may light up a 
quiescent infection. We have had three cases 
in which operation was done because of the 
infection after the application of radium, in 
one in five weeks, in one in six weeks, and 
in one in three months. 

In our series of OOO Cases were Leu 


women under thirty-five; nineteen were 


twenty-five or under. Eighty-nine were 
heard from. The average dose of radium 
given to these patients was 293 mg. hours. 
Menorrhagia was controlled by one treat- 
ment in 55.6 per cent; a second treatment 
was necessary to control the menstruation 
in seventeen cases. In twenty-five the periods 
were reported normal in amount, in eleven 
irregular and scant, and in six menstruation 
ceased ; three of these patients, aged twenty- 
eight, thirty and thirty-four, respectively, 
had 300 mg. hours. Hysterectomy was per- 
formed later in six patients; one patient 
aged thirty-two was operated on eight 
months after receiving 400 mg. radium 
hours without improvement; one aged thirty 
Was operated on one year after receiving 
375 mg. hours treatment without improve- 
ment; one aged twenty-eight was operated 
on atter one year because of pelvic pain, al- 
though the profuse flow had not returned: 
one aged thirty-one was operated on after 
receiving 200 mg. hours treatment without 
relief ; and one aged twenty-seven (a case of 
hemophilia and myoma) was given 300 mg. 
hours treatment, then transfused and civen 
400 mg. hours. Menstrual periods were reg- 
ular for eight months, followed by continu- 
ous flowing for five weeks, when the hyster- 
ectomy was performed. One girl of sixteen 
was given 100 mg. hours one year after a 
currettement with only temporary improve- 
ment; the flowing was more or less continu- 


5° 


ous, and two years and nine months after 
the radium treatment a hysterectomy was 
performed; adenocarcinoma of the fundus 
was found. Abdominal myomectomy was 
performed in seven patients who received 
only temporary benefit following the radium 
treatment; two of these had had radium 
treatment a second time. We attempt to give 
the women under thirty-five enough radium 
to control the symptoms, but not enough to 
stop menstruation, and it is difficult to judge 
the amount necessary in each case. It is bet- 
ter to give a small dose, however, and if 
there is a recurrence of the profuse flow, 
repeat the dose in three, four or six months, 
than to give enough at the first treatment to 
stop menstruation. 

Patients more than thirty-five are given 
larger initial doses, as it is not so important 
that menstruation shall continue. We have 
tried, however, to give a dose to all patients 
under forty which will control rather than 
stop menstruation. We have seldom given 
more than 50 mg. for fourteen hours at one 
treatment, since we believe that it is better 
to repeat the treatment if necessary, as it is 
sometimes in cases of a fairly large tumor. 
There were 478 patients more than thirty- 
five, and of this number 349 have been heard 
from. In eighty-one (23.2 per cent) of these 
the examination showed the uterus to be 
“fibrous” or not “large.’”’ In 220 cases the 
uterus was graded 3 on a scale of I, 2, 3, 4 
or the fibroids graded 1, and in twenty-nine 
the fibroids were graded 2 or 3. Thus in the 
large percentage of cases the treatment was 
confined to the smaller tumors and the large 
doses given by many physicians were not 
used. 

In the series of 349 patients it was neces- 
sary to repeat the treatment in sixty-four, 
and an operation was done later in twenty. 
Only four of the twenty were given a second 
radium treatment, and two had operations 
elsewhere too soon after treatment to obtain 
the effect of the radium. Menstruation be- 
came regular and normal in_ thirty-nine 
(11.17 per cent). 

Of the patients more than forty, 262 
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were heard from; in 185 (70.35 per cent) of 
these menstruation had ceased. Only four- 
teen of this group were given two treat- 
ments; four were given the two treatments 
close together; the other ten received the 
second treatment after from one month to 
one year. In the larger percentage of those 
cases in which menstruation ceased there 
were two periods following the treatment 
before the cessation. Improvement in gen- 
eral health was reported in 231 cases, and 
gain in weight in 157 cases. No improvement 
was reported in sixty-eight. 

Letters were not sent to patients treated 
within the last three months, because enough 
time has not elapsed to show what the ulti- 
mate results will be. 

Our technic has not varied materially 
from that which I described in a paper pub- 
lished in 1918, except that we now use 
either the emanation or the radium element, 
and are using slightly larger doses for older 
persons, but usually not more than 700 mg. 
hours. If this is not sufficient we prefer to 
repeat the treatment in a few weeks or 
months. 


CONCLUSIONS 


1. In young women with fibroids causing 
menorrhagia radium should be used only in 
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carefully selected cases, and in small 
amounts in the initial treatment. 

2. Pregnancy may occur after the applica- 
tion of radium, but in a small percentage of 
cases only. 

3. Abdominal myomectomy is preferable 
to radium in the treatment of women under 
thirty-five who have definite fibroids causing 
menorrhagia. 

4. Radium is the ideal treatment for men- 
orrhagia in patients more than thirty-five 
who have a fibrous type of uterus, and for 
patients who have small fibroids and men- 
orrhagia. 

5. In cases in which the history is sugges- 
tive of carcinoma of the fundus an abdom 
inal hysterectomy is the safer procedure, and 
should be advised even if the diagnostic cur 
ettement is negative for malignancy. 

6. Unless there is a definite contraindi- 
cation we believe that large fibroids should 
be treated surgically because of the possibil- 
ity that degenerative changes may occur in 
a tumor in which the blood supply has been 
interfered with, and because of the possibil 
ity of a mistaken diagnosis. 
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THE CLASSIFICATION OF UTERINE CARCINOMA FOR THE 
STUDY OF THE EFFICACY OF RADIUM THERAPY _ 


By HENRY SCHMITZ, A.M., M.D., F.A.C.S 


American Radium Society held at body of the bearer. A permanent cure is the 
Atlantic City, June 5, 1919, John G. Clark _ rule. 


A‘ the fourth annual meeting of the = ally eradicate all carcinoma cells from the 


of Philadelphia stated: ““The question of \ borderline case is one in which the pri- 
technique of application (of radium) should mary growth is advancing into one of the 


be referred to the Research Committee of contiguous organs or tissues. An extended 


this society for standardization. As soon as_ radical abdominal panhysterectomy will not 


possible we should lay down definite rules always result in a complete removal of all 
for dosage, repetition of treatments, care of cancer elements. A recurrence is probable. A 
the patient, follow-up systems, etc. Or by permanent cure is impossible in the greater 
such standardization may we reach n percentages of these cases 

mon ground for discussion and observation. Clearly inoperable cases may be divided 
We have two schools of radium therapy into two groups: The one shows invasion of 
one having unlimited amounts of r m, the bladder, rectum, parametria or regional 


the other in comparison infinitesimal lymphnodes—of either one, several or all 
amounts. In considering results, therefore, of these structures; vet the uterus and 
they should be comparative between those adnexa are not fixed to the bony pelvis. The 


who have maximum and those who have other is characterized by an invasion of all 
minimum amounts of radium.” Reviewing of the pelvic structures which are firmly 
the very voluminous literature on the treat fixed to the bony girdle. The iliac and lum- 
ment of uterine carcinomata with radium we — bar lymphnodes are mostly already involved 
are at once confronted with the fact that a and metastases have probably formed in dis- 
uniform or standardized method of the ay tant organs. They are absolutely hopeless 
plication of the rays does not exist ( from the standpoint of treatment 
necessity for a full discussion of the subject Che recurrent cases are those in which the 
is obvious and explains the motif of this cancer recurred after a surgical incision. 
paper Should the recurrence be located in the va- 
Radium therapy may well be considered ginal fornix they yield readily to treatment. 
under three headings 1) The indications Should the growth recur in the regional 
tor the treatment, (2) the technique and the lymph glands or the distant portions of the 
clinical manifestations and results d  parametru, they are hopeless 
during and after the treatment, and ( \ccordingly the grouping is as follows: 
evidences of postmortem examinatio1 1. Cases clearly operable afte phvsical 
We commonly classify cancer cases for examination. 
purposes of treatment into several g1 s: 2. Cases doubtfully operable—*‘Border- 
operable, borderline, inoperable, terminal or line cases.” 
hopeless, and recurrent cases. We thereby 3. Cases in which a radical operation is 
indicate at once the method of treatment to absolutely impossible 
be applied in the first group 4. Cases so far advanced that all treat- 
\n operable carcinoma is one in which the nent is hopeless and that are subjected to it 
primary growth is clearly confined within for purposes of palliatior 
the boundaries of the uterus. A surgical re¢ 5. Cases that recur after an abdominal 
moval of the generative organs will effectu- panhysterectomy 
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It is obvious that we must adhere to a 
classification as given to determine fixed 
rules for a proper mode of treatment, to 
enable us to arrive at a proper determina- 
tion of the efficacy of any therapeutic meas- 
ure, and to compare the value of ray therapy 
with other treatments advocated. 

Clearly operable cases indicate a radi- 
cal, extended abdominal panhysterectomy. 
Should contraindications exist, then they are 
subjected to radium treatment. As soon as 
the members of this society have collected a 
sufficiently large number of clearly localized 
carcinomata of the uterus treated exclusively 
with radium and which have remained well 
and free of any recurrence for five years or 
more, we may then decide which mode of 
treatment gives the best total 
results. 

Many therapeutists have proposed a pro- 
phylactic raying following operations to 
prevent recurrences ; others recommend pre- 
operative raying to cause a degeneration and 
death of the tumor elements first, thus to 
prevent accidental dissemination of viable 
carcinoma cells during the progress of the 
operation. It is claimed that by either 
method the efficacy of surgical procedures 
would be improved. The value of such com- 
bined treatment can be determined only by a 
proper subgrouping and a careful collection 
of these cases. The advantages of such pro- 
cedures would soon be established beyond 
any doubt. 


curative 


The results of surgical treatment of bor- 
derline cases have been so disastrous that 
most surgeons refuse to treat them. This 
class of patients, however, forms the most 
ideal group for radium therapy. When we 
began the investigation of the value of ra- 
dium therapy we were quite undecided 
whether a patient should or should not be 
subjected to a radical excision of the pelvic 
organs after a complete local regression of 
the tumor was obtained by ray therapy. Also 
we did not know whether an excochleation 
and cauterization of the tumor mass preced- 
ing the course of radium treatment would 
or would not improve the prognosis. There- 


fore we had to subgroup these cases, stating 
(a) whether they were treated with radium 
only; (b) whether a local healing was 
obtained with radium and an_ excision 
followed, and (c) whether an excochlea- 
tion and cauterization preceded the radium 
treatment. 

The clearly inoperable cases of Group 3 
form the largest number of cases. Here also 
the same conditions prevail as in cases of 
Group 2. Therefore a similar subgrouping 
was adopted: cases treated with (a) radia- 
tion and panhysterectomy, (b) extensive 
cauterization and panhysterectomy, and ( 
radiation only. 

The hopeless and recurrent cases require 
an entirely different form of treatment, as 
will be stated later. Tables I to V show at a 
glance the grouping of the cases that were 
treated in our clinic from April 1, 1914, t 
April 1, 1920. They also give information 
about the time elapsed since treatment in 
those patients that have survived so far, and 
the time elapsed between treatment and sub- 
sequent death. 

In grouping the cases and stating results 
we have not made any effort to classify ther 
according to the technique employed. T1 
latter has been changed from time to tin 
At first we used 50 milligrams of radiu 
element, filtered with 2 mm. of lead or 1.2 
mm. of brass, arresting the Sagnac rays by a 
pure para-rubber filter of 3 mm. thickness 
The 25 milligram tubes were arranged eithet 
parallel and placed against the cervix, 01 
tandem and inserted into the crater. The 
plications lasted 20 to 24 hours, and 
repeated every second or third day 
14,000 milligram element hours 
were obtained. We soon observed that A, 


6,000 [to 


to 6,000 milligram element hours’ appli 
tions usually caused a marked restitutior 
the diseased area to nearly normal, and 
cided to apply the dosage in one sitting 
lowing the 50 milligrams to remain 1” 

for three to five days. Finally we shortet 
the duration of the application by usi 
from 100 to 200 mg. of element. If a 


cided change for the better did not oc: 
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the local condition within three to six weeks 
another course of treatment as intensive as 
the first one would again be applied. 

Whatever method we used, none seemed to 
give as satisfactory results as the twenty- 
four hour interval application of 50 milli- 
grams of radium element. The patients ob- 
jected less, had fewer systemic reactions, 
rarely an infection and never an excitus di- 
rectly attributable to the treatment. The fol- 
lowing study and investigations enabled us 
to formulate a mode of treatment that we 
consider ideal, safe and successful. 

The technique of radium therapy must be 
based on the diseased conditions found in 
the pelvis in uterine carcinoma. The purpose 
of the treatment is to destroy the cancer 
completely without producing serious injury 
to the surrounding healthy tissues and or- 
gans which would render illusory the first 
object. 

The vaginal portion of the cervix lies in 
the interspinal line; the cervix, lower part 
of the uterus and parametria lie somewhat 
higher. A plane through the antero-posterior 
diameter of the midpelvis well defines the 
limit of the disease upward. Cervical carci- 


vault, by infiltration of the lymph vessels 


noma spreads by invasion of the vaginal 


the parametria, by extension into the par 
vaginal tissues and along the sacro-uterine 
ligaments to the pararectal tissues and 
tum, and through the vesico-vaginal septut 
to the bladder. The part of the pelvis 
tween the pelvic outlet and the midpel 
plane contains all these structures and is t 
space which must be rayed. The transvers 
and antero-posterior diameters of the mi 
pelvic plane are 12 cm. long, the transvers 
diameter of the pelvic outlet is 11? 

long, while the antero-posterior diameter is 
12 cm. The cervical canal lies in the pel 
axis. Hence a radium capsule placed 
the cervical canal x lisperse the 
evenly through the pelvic cavity. The 
must penetrate 0 centimeters of tisst l 
around with such an intensity at the 
phery that carcinoma cells at this dista 


We must also endeavor not to injure per- 
manently the vital organs and structures 
located in this area, namely, the rectum, the 
bladder and the ureters. The posterior wall 
of the bladder, the anterior wall of the rec- 
tum and the ureters are 114 centimeters dis- 
tant from the cervical canal if the organs are 
empty. Should the bladder and the rectum 
be filled they are forced closer to the cervix 
and the distance is reduced to about one- 
half. Therefore it is necessary that the blad- 
der and the rectum be empty and left empty 
during the treatment. This will be under- 
stood when discussing dosage. We insist on 
the insertion of a retention catheter in the 
bladder and the flushing of the bowels im- 
mediately before beginning the treatment. 

The amount of radium to be used depends 
on the extent of the radioactivity of the pre- 
paration of radium and the extent of the 
area to be rayed. We must use the smallest 
amount permissable. Overdosing leads to 
dangerous complications, as extensive necro- 
sis and destruction, infection, painful cicatri- 
cal tissue formation causing stricture of the 
rectum, vagina, ureters, and so forth. The 
systemic reaction, also, places a limit on the 
amount of radium it is advisable to use, as 
rapid disintegration of diseased and normal 
cells leads to severe absorption and some- 
times pronounced toxemia that might prove 
fatal 

lhe object of the application of radium is 
to apply a given amount for a sufficiently 
long time to destroy the deeply located 
pathologic processes within the pelvis with- 
out permanent injury to the healthy tissues 
and organs. This dosage can be determined 
only by the biologic measurements of each 
radium preparation. Dosage is a complex 
quantity and comprises the quantity of ra- 
dium in milligrams of element, the length, 
width and depth of the container, the purity 
of the salt, the filtration, such as rubber and 
metal filters, the distance of the radium from 
the area treated, the time duration of the 
exposure, and the time intervals between ex- 
posures The tubes used in our clinic con- 
tain each 25 milligrams of the element in 
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the form of the insoluble sulphate of a 
chemical purity better than 94 per cent. The 
salt is packed in a glass cylinder of an outer 
diameter of 2 mm. and a length of 6 mm. 
The glass cylinder is inserted in a silver cap- 
sule of a wall thickness of 0.5 mm. and a 
length of 1.75 cm. We place two such cap- 
sules in a brass filter of a wall thickness of 
0.7 mm. The metal filter therefore is 1.2 
mm. and effectually absorbs the beta radia- 
tion. The Sagnac rays formed in the metal 
filter are absorbed by a rubber tubing of a 
wall thickness of 3 mm. in which the radium 
carrier is inserted. If such a container is 
placed over healthy skin at a distance of 1 
centimeter between the axis of the radium 
capsule and the skin surface, then a redden- 
ing of the skin is observed within ten to 
fourteen days after an exposure of some- 
what less than two hours. This dosage is 
termed an erythema skin dose and amounts 
to about two times 50 milligrams, i.e., 100 
milligram element hours (mgehrs.). If the 
exposure is increased to two and one-half to 
three hours a blistering appears after ten to 
fourteen days. A burn of the second degree 
has been caused. Should the exposure be 
extended to twenty hours a burn of the 
third degree results—the epithelium has 
been totally destroyed. The erythema and 
the second degree burn heal very rapidly 
without leaving a permanent defect behind. 
Should the radium carrier be applied at a 
distance of two centimeters then an ery- 
thema dose is obtained within eight hours, 
and a blister dose within twelve hours, be- 
cause the intensity of the rays decreases 
inversely with the distance. 

The sensibility of carcinoma tissue to rays 
is held to be about one-half greater than that 
of normal tissue. This does not agree with 
the findings of Kroenig and Friedrich. They 
found that an erythema skin dose is obtained 
by an application of rays measuring 170 
electrostatic units determined with a Wolf 
electrometer. They consider this the lethal 
skin dose. The dose that causes after a cer- 
tain time interval, usually fourteen to twenty 
days, a visible and palpable decrease of the 


‘radius of 
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carcinoma growth is termed a carcinoma 


dose and is 150 e. The cancer sensibility 
quotient is obtained by dividing the skin 
dose by the cancer dose, 1.e., 170 = 15 


[.15. By biological tests we found that the 

erythema skin dose is about 100 mgelrs. 

Hence the cancer dose must be 170 : 150 
I50 x 100 

X and X =~ 88 4/17 


/ 
170 


LOO 


megehrs., or in round numbers go. It has been 


impossible to install electrometet 


verify the measurements of Kroenig and 
Friedrich. I do not see any. objections to 
them as the experiments have been 

\pply ing 
the law of the inverse ratio to these results 
we find that the lethal erythema skin doses 
400, 


mgehrs. for distances of I, 2, 3, 4, 5 and 6 


scientific, thorough and accurate. 


are I00, goo, 16000, 2500 and 36000 


cm. respectively; while the correspondi 
cancer doses are 90, 300, S810, 1440, 2250 
and 3240 mgehrs. 

[f the radium carrier is placed in the 
vical canal after a proper dilatation, then 
the posterior wall of the bladder and the 
anterior wall of the rectum are forced 
centimeters distant from the radium source: 
A ten hour application, or 
would not injure the bladder or the rect 


500 megelrs., 
walls to the extent of a second degree burt 
as it takes four times 150 or 600 aeabars 
do so. However it would visibly and 
damage the cancer tissue within 
two 
dose would be four times 90 or about 3( 


pably 


centimeters, as 


mgehrs. We may assume that the healt 
cells of the bladder the 
rapidly recover so they will bear anothe1 
plication without permanent harm after 
interval of twelve to fourteen hours, 


and rectun 


ad 
on until seven treatments of 500 mgehr: 
each have been applied on seven consecutiv: 


days, 1.e., a total amount of 3500 mgehr 
the amount necessary to degenerate all « 
cinoma cells as far as the bony pelvic wall 
As a matter of fact cystoscopic examit 
tions made at ten day intervals and extended 


1 


over a period of six weeks have verified th« 


correctness of the assumption. We h 


| 

| 


Efficacy of Radium Therapy in Uterine Carcinoma 387 


marked the 
bladder mucosa except an intense reddening. 


never observed a change in 
The patient is subjected to careful re- 
examinations ten days, thirty days and then 


every forty-five days for two years and 
every three months for an additional three 
vears. Exact records are made each time. 


They note the visible findings of cervix, 
vagina, bladder and rectum and the palpable 
conditions of the uterus, parametria and re- 
gional lymph glands obtained by vaginal and 
rectal palpation. The radium treatment is 
not repeated unless a recurrence is surmised. 

The after-treatment must also comprise 
the 
Pyometra has been frequently observed. In 


adequate drainage of uterine cavity 


such cases a soft rubber T drain is inserted 
into the uterine cavity after each removal 
of the radium carrier and continued for 


eral 


sey- 
weeks after termination of the treat 
ment until the secretion is reduced to a clear 
and negligible amount. 


Three to 


four weeks after treatment a 
careful examination reveals a visible and 
palpable decrease of the cancer area. The 


cervix shows local healing. The uterus is 
palpable and movable, the parametria are 
softer in consistency, reduced in size and 
again movable and very often rendered free 
of any induration. 

Such obtained 


only by a careful selection of cases. 


favorable results can be 
Phe 
technique described is indicated and can be 
successfully applied only in cases of Groups 
I, 2 and 3. It is absolutely useless in cases 
of Group 4, the terminal cases. It is impos 
sible of execution in cases of Group 5 on 
account of the absence of the uterus. Cases 
in Group 1, of course, are subjected to ab- 
dominal panhysterectomies after a prelim- 
inary radiation. 


Properly selected cases reveal a visible 
and palpable subsidence of the cancer 
growth after a correctly applied radium 


course. A panhysterectomy could be easily 
performed. The operation would not present 
unsurpassable difficulties. Could 


the dangers of an added operation hold out 


technical 


to the patient a more favorable prognosis? 


Out of a total of 208 uterine cancers treated 
from April 1, 1914, to April 1, 1920, with 
radium, 22 cases were assigned to Group 2 
and 82 cases to Group 3. Of Group 2, 13 
were subjected to an abdominal panhysterec- 
tomy after a recession of the diseased tissues 
to an apparently normal state after radium 
treatment. Of these 5 are living and 5 have 
succumbed either to the operation or to a re- 
currence, and 3 did not report. Of Group 2, 
Q were treated with rays only—7 are alive 
and well, and 2 have died. Sixteen cases of 
Group 3 were subjected to panhysterectomies 
after an apparently local healing. Two of 
these are living, while fourteen have suc- 
cumbed or did not report. Twenty-five cases 
were subjected to an excochleation, cauteri- 
zation and radium treatment. Four cases are 
living, 18 died and 11 did not report. Forty- 
one cases were treated with radium only. 
Eighteen of these are well and tree of recur- 
rence, while 11 died and 12 did not report. 
(See Tables I, II, III, 1V and V. The latter 
also state the time elapsed since treatment 
of those living and known dead.) Patients 
of Groups 2 and 3 treated with radium only 
and not subjected to panhysterectomy, ex- 
cochleation or better 
local healing is ob- 
tained we should not subject the patient to 


cauterization have a 


chance all around. If 


an unnecessary operation. Preliminary ex- 
cochleation and cauterization. also do not 
offer the patient any additional benefits. 
They render her chance less favorable in 
spite of the added physical and material 
sacrifices. 

Recurrences after a local healing of the 
carcinoma with radium appear within six to 
nine months, rarely later, following the ter- 
mination of the treatment. It is a noteworthy 
fact that such recurrences are very refrac- 
tory to radiations, probably dtie to the 
heavy connective tissue reparative process. 
Exceptionally, an arrest and recession of the 
recurrence may take place following another 
course of radiation. If the growth does not 
react to the treatment and if the recurrence 
is confined to the uterus we then advise sur- 
gical eradication. Should the recurrence ap- 
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pear in the regional lymph nodes we have 
subjected the patients to laparotomy, buried 
canals into the tumor masses, in which we 
placed rubber tubing. The tubes are secured 
with silk stitches to the parietal peritoneum 
of the posterior abdominal wall and also to 
stab incisions in the anterior abdominal wall. 
The length of the tubes must be carefully 
determined. The radium applicators are se- 
cured to a heavy silver wire which easily 
adapts itself to the course of the tubing. 
Two to four applications of 50 milligrams 
radium element of ten hours each and inter- 
vals of twelve to thirty-six hours between 
applications are given. 

We have subjected five patients to the 
procedure without any apparent benefits. 
Two patients succumbed to peritonitis. 
Three had a tedious convalescence. Of the 
latter one succumbed six weeks later. She 
had a large metastasis in the liver. Another 
expired six months later from a carcinoma- 
tosis. The third one reported not to be re- 
lieved and has not been heard from since. 
In spite of these discouraging results we 
shall continue the treatmert in specially 
selected cases of such recurrences. 

Cases of Group 4 have been benefited only 
exceptionally by the above outlined treat- 
ment. The fact that the dangers from tox- 
emia due to the absorption of split products 
and infection are very great, has induced 
us to desist from the plan. We usually apply 
50 milligrams element for twenty hours 
placed against the crater. This will cause an 
arrest of hemorrhage and a subsidence of 
the putrid discharge. As soon as the symp- 
toms of absorption or infection or both sub- 
side, i.e., in about ten days, we make a 
second application of 50 milligrams element 
for twenty hours within the cervical canal. 
Should reaction or infection not appear 
within three days, and if the examination of 
the blood does not reveal a leukopenia, then 
a full course as outlined for cases in Groups 
I, 2 and 3 is resorted to. 

We must also consider the clinical limita- 
tions or contraindications for radium appli- 
cations. They are given by the systemic 


reaction of the organism and the possibility 
of infection. 

Mild subjective disturbances, as nausea, 
or vesical and rectal tenesmi, do not necessi- 
tate an interruption of the treatment. 
Serious disturbances due to the absorption 
of cell constituents liberated by the degener- 
ative and destructive action of the radium 
rays are intense weakness, apathy, anorexia, 
absolute refusal for intake of all food, 
serious changes in the blood elements, es- 
pecially leukopenia, and finally radium 
cachexia. They compel an interruption of 
the treatment. 

Infections result from the bacteria ever 
present in cancer tissues. The bacteria enter 
the pelvic organs and tissues through the 
injured mucosa of the vagina, uterus, rectum 
or bladder. The injuries result from necrosis 
or destruction by the action of the rays. 
Toxic substances accumulating in the bowel 
tract, the result of the toxemia, are also 
readily absorbed through an injured rectal 
mucosa. Bacterial invasion causes inflamma- 
tory changes in the paracervical, paravaginal 
and pararectal connective tissue, the uterine 
adnexa, the pelvic peritoneum terminating 
in diffuse septic peritonitis or sepsis. 

The dangers can be avoided only by a cor- 
rect dosage that gradually degenerates the 
tissues and avoids necrosis of the surface 
epithelium, especially of the rectum. A most 
careful asepsis observed in the application 
of the rays, insuring free drainage from the 
uterine cavity, and careful dilatation of the 
cervical canal to avoid all unnecessary 
trauma, must be insisted on. 

The possibilities and limitations of ra- 
dium therapy must be proven by microscopic 
examinations of all the pelvic organs and 
structures removed postmortem in patients 
who have succumbed following a course of 
radium treatment. By such careful and 
minutest microscopic examinations we can 
demonstrate the actual penetrability and 
curative efficacy of the rays in the tissues 
adjacent to the bony pelvis. The absence or 
absolute degeneration of all carcinoma cells 
in all the pelvic tissues, and the presence of a 
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connective tissue regeneration or cicatricial 
formation or necrotic areas are the criterions 
for the interpretation of a successful and 
efficient radium treatment. The presence of 
viable carcinoma cells, especially evidences 
of mitotic activity, undoubtedly would mean 
either that the treatment was deficient, or if 
correct, that radium cannot be considered a 
curative agent. 

The reaction of carcinoma cells to radium 
rays varies depending on the histological 
structure of the neoplasm. The squamous 
cell carcinoma of the cervix, characterized 
by hornification or epithelial perl formation 
usually evidences a papillary arrangement of 
cells, i.e., cone formation with epithelial 
perls, edematous loose connective tissue and 
round cell infiltration consisting of plasma 
cells, eosinophiles, mast-cells, leucocytes and 
lymphocytes. This epitheliod carcinoma or 
acanthoma is usually found in the cauli- 
flower like tumor, which is an everting, rap- 
idly proliferating cancer without simultane- 
ous extension into the tissues. 

The changes caused by radium in the cells 
of the hornifying epithelioma are cytolysis 
and karyorrhexis, as vacuolation and gran- 
ulation of protoplasm, destruction of the cell 
wall, destruction of the nucleus into amor- 
phous débris and so forth, round cell infil- 
tration and later on fibroblastic formation. 
The round cell infiltration is especially rich 
in eosinophiles, while connective tissue for- 
mation is really of secondary importance, 
the tumor disappearing by the action of 
phagocytes and necrophytes. 

The basal celled epithelioma of the cervix 
is mostly found in the infiltrating variety of 
cervical carcinoma. The rays cause a necro- 
sis in the central portion of the cones or 
alveoli characterized by the formation of 
amorphous masses and cell detritus, while 
the peripheral cells remain unchanged for a 
long time. As the treatment is continued all 
the cells become finally similarly destroyed 
and removed by phagocytes. The vacancies 
in the tissues are rapidly filled by fibroblasts. 
Necrosis and connective tissue formation are 
the characteristic reparation processes in this 


variety of carcinoma. The adeno-carcinoma 
shows a tendency to further growth when 
exposed to rays. However it soon suc- 
cumbs if treatment is correctly carried 
on. Rapid degeneration of carcinoma cells 
with a rapid and profuse formation of fibro- 
blasts are the regenerative processes charac- 
teristic far this cell growth. 

These cell studies prove the possibilities 
of the therapeutic action of irradiation. 
However they do not prove the possibilities 
of unlimited penetration. To do this we must 
have recourse to postmortem findings. For 
this purpose we succeeded in obtaining the 
pelvic organs in toto of two women who 
died from intercurrent diseases subsequent 
to the administration of radium for carci- 
noma of the cervix. A short abstract of the 
histories and the microscopical tissue find- 
ings are herewith given. 

Mrs. C. L., age fifty-five, married, nulli- 
para, Augustana hospital number 42536, was 
admitted March 9, 1915, with a history of 
having a little blood coming from the vagina 
for the last three months, pain in the back 
and for the last four days also in the hips, 
and a sticky mucous discharge from the 
vagina at intervals of a day or two. 

The uterus was anteverted, not freely 
movable, enlarged to about a diameter of 
9g cm., and of soft consistency. A small hard 
mass of 3 cm. diameter was felt in the an- 
terior uterine wall near the fundus. The 
parametria appeared thickened, the adnexa 
negative. Diagnosis, myoma uteri. 

March 10, 1915: A supravaginal abdom- 
inal corpus amputation was performed. The 
uterine cavity was distended with a thick, 
yellow pus. The endometrium was necrotic 
throughout. A soft oblong myoma 3 by 2 
cm. in extent was seen in the myometrium 
of the anterior uterine wall near the fundus. 
The ulceration and necrosis involved the 
mucosa of the cervical canal. Micro- 
scopic examination of frozen sections of 
the region of the internal os showed an- 
adeno-carcinoma of a mildly malignant type 
with a marked leucocytic infiltration. The 
broad ligaments were hard and infiltrated. 
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The precarious condition of the patient 
forbade a radical extended panhysterectomy. 
The bleeding points were ligated, a drain 
inserted, the abdominal wall incision closed. 
The patient was placed in Group 2 for ob- 
servation under radium therapy. 

March 12, 1915: 50 mg. Ra. El. in 1.5 
mm. lead filter and 3 mm. para rubber filter 
were inserted into the cervical canal for 
twenty-four hours, i.e., 1200 mgehrs. March 
17, for twenty-three hours, te. 1150 
mgehrs., and March 21, for twenty-three 
hours, i.e., 1150 mgehrs., total 3500 mgehrs. 
The patient had an uneventful recovery and 
left the hospital April 7, 1915. She accepted 
a position as a saleslady in a large depart- 
ment store and did not present herself for 
re-examination on account of lack of time 
until Dec. 12, 1916. At this time she com- 
plained of a gradully increasing pain in the 
left lower abdominal quadrant and an ever 
increasing difficulty to evacuate the bowels. 
The state of her general health was excel- 
lent. She was well nourished, had a clear 
skin, and was able to perform the arduous 
duties of her position without any diffieul- 
ties. Rectal palpation revealed a band of firm 
tissue across the pelvis compressing the 
rectum. The diagnosis was obstruction of 
rectum due to recurrent carcinoma. Symp- 
tomatic treatment was instituted. 

Soon after the patient entered the hospital 
an invalid. A marked distension of the left 
half of the abdomen was now present. She 
succumbed March 10, 1917. 

The postmortem examination revealed 
complete obstruction of rectum due to a firm 
mass in the pelvis compressing the bowel, 
hydro-ureter and hydronephrosis on the left 
side due to compression of the ureter by the 
same mass. The pelvic organs were removed 
in one mass. This was cut in blocks, hard- 
ened and subjected to microscopic examina- 
tion. It is evident whatever carcinoma cells 
are seen they are in a stage of pronounced 
degeneration; they are isolated, nowhere 
appearing in nests or solid masses. There 
is marked connective tissue formation 
throughout and the granulation tissue for- 


mation is very evident in the parametriun 
The abscence of viable carcinoma cells 
and the penetrability of the rays with a 
sufficient intensity to cause degeneration of 
carcinoma cells in the glands adjacent to the 


bony pelvis is proven. The granulation pro- 
cess is evidently the cause for the progres- 
sive cicatricial contraction that led to an 
obstruction of bowel and uterus and_ ulti- 
mately to death. 

Mrs. A. R., Augustana hospital number 
44801, age fifty, married, nulli-para, was ad- 
mitted October 26, 1915 stating to have had 
dysuria and frequent micturition for t 
last three months. She never had had \ 


ic 


ginal discharges or hemorrhages, but was 
very constipated of late and complained of 
feeling of heat along the small of the back 
Physical examination revealed a prolife: 
ating ulceration involving almost all of the 
vaginal mucosa including the cervical por 
tion. The uterus and parametria were some 
what rigid, the recto-vaginal septum thick 
ened, the rectal mucosa not involved. Cysto 
scopic examination of the bladder elicited 
an intense congestion of the mucosa with 
bulbous edema and trabeculation of the 
posterior bladder wall. Diagnosis: Carci 
noma of cervix, Group 3. Microscopi 
diagnosis: Medullary epitheloid carcinoma 
October 27, 1915: 50 mg. Ra. El. were 
inserted into the lumen of the vagina for 
twenty-four hours, i.e., 1200 mgehrs. Dec. 6, 
1915, the vagina was free of evidences of 
ulceration and 25 mg. Ra. El. were inserted 
into the cervical canal for twenty-four hours, 
i.e., 600 mgehrs., Dec. 26, 50 mg. Ra. El 
intracervical for twenty hours, i.e., 1000 
ingehrs., Dec. 28, 25 mg. Ra. El. intracervi 
cal for twenty-four hours, 1.e., 600 mgehrs., 
and Dec. 29, 35 mg. Ra. El. intracervical for 
ten hours, i.e., 400 mgehrs. Total amount 
3800 mgehrs. The patient died suddenly Jan 
21, 1916, while walking on the street. 
The pelvic organs were removed in fot 
the same day and examined in the same 
manner as in the former case. 
Viable cancer masses are evident in places, 


though degeneration is seen everywhere. It 


| 
| 


efficacy of Radium Therapy in Uterine Carcinoma 391 


is evident that we did not succeed in killing that of the subsequent course. Hence under 
off the tumor. The amount of radiation is dosation is responsible for the negative 
larger than in the previous case. However results. 

six weeks elapsed between the first and sub- We feel, indeéd, sorry that we could not 
sequent applications of radium. The effects collect more postmortem examinations. We 
of the first application could not be added to hope to be able to add quite a number of 


FABLE I, CLASS ON OF UTERINE CARCINOMATA 
GrouP I. Carcinomata which were clearly operable after a physical examinatior 
Subgroup A: Cases treated with preoperative Radiation and Panhysterectomy 
bgroup B Cases treated with Panhvysterse tomy and Postoperative Radiatio1 
rou ( Las¢ treated only h Radiation 
Group 2. Carcinomata which were dou operable: “Borderline Cases.’ 
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jroup | Cases treated witl xtensive Cauterization and Radia 
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GI nomat dvanced reaitment was hopeless. They were subj 1 to Radiation 
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cases within the near future. The object of 
bringing these cases to your attention at this 
time is to request you to report similar ob- 
servations and thus contribute to the solu- 
tion of many disputed assumptions. 


CONCLUSIONS 
1. Statistics of uterine carcinomata 


treated by radiation can be of value only if 
based on a proper grouping of such tumors. 
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2. The indications for the various modes 
of technique of treatment with radium, also, 
must be based on such a grouping. 

3. The evolution of a correct and efficient 
technique is solely dependent on anatomical, 
biological and clinical observations. 

This paper is offered to the American Ra- 
dium Association to invite liberal criticism 
and to stimulate the efforts to develop 
radium therapy into an accurate and stan- 
dardized science. 


TABLE III. TIME ELAPSED SINCE TREATMENT IN CASES KNOWN LIVING OR DEAD OF GROUP I. 


Subgroup A 


Living Dead No Report 


or 


Living 


Yrs. Mths. Yrs. Mths. Refractory Yrs. Mths. Yrs. Mths. Refractory 


5 6 


Subgroup B 
Dead 


Subgroup C 
No Report Dead 


or 


Living No Report 


Yrs. Mths. Yrs. Mths. Refractory 


5 3 - 7 
4 WU 5 4 
2 10 4 
2 7 
2 7 
2 
I 7 
I 5 
I I 
TABLE IV. TIME ELAPSED SINCE TREATMENT IN CASES KNOWN LIVING OR DEAD OF GROUP 3. 
Subgroup A Subgroup B Subgroup C 
Living Dead No Report Living Dead No Report Living Dead No Report 
or or 


or 


Yrs. Mths. Yrs. Mths. Refractory Yrs. Mths. Yrs. Mths. Refractory Yrs. Mths. Yrs. Mths. Refractory 


II 


4 I 2 I 

9 3 3 I 
4 

2 6 I 

2 


NO ew HRN Ww 


2 12 2 8 8 12 
8 I 8 2 10 
2 I 4 8 
6 I 4 2 
3 I 4 8 
I I 2 I 4 
9 I 9 
6 I I 3 
10 I 3 
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TABLE V. TIME ELAPSED SINCE TREATMENT IN CASES "KNOWN LIVING OR DEAD IN GROUPS IV AND V. 


Subgroup IV A 


Living Dead No Report 


Subgroup IV B 
Living Dead 


Subgroup V 


No Report Living Dead No Report 
or or or 
Yrs. Mths. Yrs. Mths. Refractory Yrs. Mths. Yrs. Mths Refractory Yrs. Mths. Yrs. Mths. Refractory 
2 9 I 4 10 4 days II 3 9 8 25 
7 “4 I 10 I 
5 2 I 4 3 
3 5 9 2 6 
3 5 10 II 
2 7 10 I 7 
2 7 6 
2 3 3 
2 3 2 3 
4 days & 
5 6 
3 days 3 
8 days I 
II 5 
6 days 12 days 
6 days 2 
DISCUSSION 


Dr. WILLIAM KoHLMANN, New Orleans.— 
It was a pleasure to me to be invited here to 
listen to these interesting papers. There is no 
doubt that they are very important and very 
interesting to me. We all know that radium is 
a new remedy in the treatment of uterine dis- 
ease. The application of radium to uterine 
fibroids and in menorrhagia is very simple, and 
applied to the cervix and in the vagina is al- 
ways more or less a success. Not every case 
can be treated by this method, just as with 
roentgen rays. In my experience in working 
with these cases, I have always followed the 
following rules: Large fibroids are always fol- 
lowed by surgery, yet I believe they could be 
treated with radium. In small fibroids, of 
course, it is difficult, especially if they are 
small and multiple. We are then often up 
against a differential diagnosis, and in some of 
these cases radium does not work. Under such 
conditions, I have usually followed these rules ; 
but when I was doubtful, and if one applica- 
tion of radium did not give me any success, I 
have opened the uterus by vaginal hyster- 
otomy. This operation produces less trauma- 
tism to the patient than that referred to by 
Dr. Stacy. One reason why I do this is because 
I have recently seen a number of old ladies, 
beyond the menopause, who began to bleed 


and who-had symptoms of carcinoma, and only 
after the hysterotomy did I discover that they 
had polypus, and this would not be relieved by 
radium. 

A more important thing is the question of 
treatment of cancer. Is radium the remedy we 
think it is, that we can rely upon in the treat- 
ment of uterine cancer as we do now? Years 
ago I was a believer in the operation, but our 
results were very bad. I have only one patient 
who is living. She was operated in 1913 and 
now has a recurrence, and probably will not 
live very long. When radium first came into 
use I was surprised at the effect that a few 
milligrams would have, and I was encouraged 
to think that radium would be the treatment of 
choice. After this I gave up operating entirely, 
for if we remove the uterus the growth returns 
anyway. About two and one-half years ago I 
started to treat early cases with radium, and I 
have three cases now that are practically well. 
In one, no radium has been used for a year 
and the patient is practically well. In the ad- 
vanced cases, patients become comparatively 
well. They may have recurrences, usually after 
eight or nine months, and in these cases they 
are bound to succumb eventually. I have some 
statistics that are very interesting: Three early 
cases are living; of five cases operated in 
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which the operation proved very difficult, there 
are 20 per cent living; and in twenty inoper- 
able cases two are living. It is really remark- 
able that the inoperable cases should be living 
after this. That means, I think, that we should 
treat all cases in this way. In the early cases, | 
have used three applications, as a rule, of 75 
milligrams, and these have been satisfactory. 
The disease has disappeared microscopically, 
examination has shown the uterus to be free 
and the patients are living. A good many pa- 
tients do well after radium, but some growths 
will not yield, or they recur very early. 

It came to my mind that I might treat these 
cases in the same way as suggested by Clark, 
who combined this treatment with the Percy 
cautery, to ligate both internal iliac and ovar- 
ian arteries. | have followed this example and 
have now operated fifteen cases and they have 
done very well. I do not curette the cervix, but 
merely apply the radium. After the first appli- 
cation the growth disappears, after the second, 
it is possible to apply the radium to the cervix. 
In that way, I usually make three applications, 
let the patient go home, and then return within 
six weeks to three months. Only recently, I 
have taken up the plan of Janeway, and have 
one case in which I applied one dose of 150 
milligrams, then a ligation of both iliacs and 
both ovaries, and within a week I also applied 
100 milligrams for twenty-four hours after 
that. The cervix is clean, and the patient re- 
turned home within the week. Janeway speaks 
very well of the large amount of radium ap- 
plied over a longer time, and my results in 
this way have been very satisfactory. 


Dr. GeorGe E. PrAHcer, Philadelphia.—I 
am sure we all appreciate this excellent sympo- 
sium. These papers are all prepared by investi- 
gators who are recording their results very 
accurately, and I think this is an opportunity 
to adopt, as Dr. Skinner has already sug- 
gested to me, the outline which Dr. Schmidt 
has prepared for the classification of cases. It 
seems to me that if such an outline was pre- 
pared by the Society and sent out by the So- 
ciety we should soon accumulate some sta- 
tistics along this line that would be of real 
value, provided, of course, that their records 
are made in a scientific manner. 

In regard to the application of radium in 
carcinoma of the cervix and uterus, I believe 
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if we are careful to keep the bowels and bl! 
der empty during the application of the rad 
that we will help to avoid irritation of the re 
tum and the bladder. In some recent cases |] 
have been keeping a catheter in the bladder: 
order to keep it empty continuously and of 
course the bladder is thereby contracted away 
from the uterus, and in that way is more p1 
tected from the radium. Distance is our gre 
est protection from radium, after all. 

Another thing that I think should be more 
emphasized in the papers that have been pre 
sented is the combined action of radium a1 
roentgen rays. Whatever can be accomplishe 
by radium, it can be supplemented by roentge: 
rays. We are not interfering with the action of 
the radium, and if in addition we can add wi 


benefits have already been produced and have 
been proven from the roentgen rays alone 


through the abdomen, there is no reason wi! 
we should not add these benefits. I think every 
one here will acknowledge that you can pro 
duce more results from the Coolidge tube ap 
plied through the abdomen than you can wit! 
radium applied through the abdomen, at least 
in the amounts that most of us have. That 
same thing can be continued in the treatment 
of fibroids of the uterus. We hear a great dea 
now about limiting the application of radiun 
in the treatment of fibroids of the uterus 
the small growths. Undoubtedly you will get 
the best results, but there are certain contra 
indications to operation even on large fibroids, 
and we shall get a number of patients that we 
would rather not have operated upon to whon 
we can still offer hope of cure by means of the 
roentgen rays applied through the abdomen 
and radium in the uterine canal. I have had 
number of cases sent to me by gynecologists 
as inoperable, for treatment by radiation, in 
which the fibroids were very large—fibroids 
that came well above the umbilicus, and I have 
been able to get rid of them. Perhaps we can 
not expect radium to do that because the re 
sults obtained by radium are limited chiefly 
to a few centimeters from the radium, D: 
Schmidt extends it to six, and I know of ni 
one who goes above that; but in the fibroids 
going above the umbilicus you are not getting 
much action from radium applied to the ce: 
vix. You will not get as good results from the 
radium alone, but the large fibroid is ver 
easily reached with the roentgen rays, and you 
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have a good big surface from whic] an the maximum amount of radium to the tissues 
cross-fire. So let us get as much from each with the minimum amount of danger. 
agent as possible, and let us combine the ind Dr. Schmidt presented his paper in a very 
therefore get more than we can get | ther scientific way. I have kept two or three of his 
agent used alone. former suggestions, and will attempt his 

method of seven day treatments. I have been 

using the three period treatments, one treat- 

Dr. ALBERT SOILAND, Los Angeles e ment every other night, but will now try his 

enjoyed this symposium very much, and think seven day method and if it proves better than 
it is one of the most valuable that I have ever our present technique we will adopt 

had the privilege of listening to. It was very It is interesting to observe that radium 

interesting to hear from Dr. Stacy t the s displacing surgery in many troubles within 

Mayo brothers are willing to submit s a the female pelvis. I have always wondered why 

large number of patients to radium. It sta sO many contraindications are given for ray 


few years that they have been using n treatment to pelvic conditions. I do not believe 


and the results are remarkable. I pres that there is any contraindication, unless it is sepsis 
in a future paper Dr. Stacy will exte a r a case which is so rapidly advancing that it 
terially the scope of this work. ust have immediate operation to save life. Of 
Dr. Skinner’s paper appeals strong e course, in a clearly surgical case, radiology is 
feel that before the days of radiu id nly to be considered as a_ supplemental 
accomplisl ea considerable th agency. 
roentgen rays alone, not onlv with the oe 
fibroids, but with metrorrhagia. We were ( Dr. Lepa J. Stacy, Rochester, Minnesota. 
cessful in many cases in producing s toma | have nothing further to add except in refer- 
tic cures. Now with the addition of ra to ence to Doctor Pfahler’s remarks. We do use 
these cases, which can so read be ed, the roentgen tube in the treatment of large tu- 
results are more rapidly attaine: As t e 970es ors. In the contraindications. I think we 
on we can see that the roentgen ra ( ire should recognize chronic infection as a very 
becoming radium users to a great extent efinite one which might be lighted up by the 
wish to compliment Dr. Skinne na ng radium treatment. 


THE OCCURRENCE OF INTESTINAL TUBERCULOSIS IN 
PATIENTS WITH PULMONARY TUBERCULOSIS 
AT THE TRUDEAU SANATORIUM* 


A \ECEN IL study of intestina ethod, and we S \ oO report on 89 


1OS1S Vy TWO OT US Nas led S 1 eve inselected consecutive ases t the same 


that it can now be diagnosed it n- time we submitted & f them to a carmine 


stances long before symptoms form n test to see if 1t would reveal hypermotility if 
sidered characteristic of it appe th present 
such a method at our disposal we began to 


study to see when it first appeared in the BARIUM MI ECHNIQI 

course of pulmonary tuberculosis. It ut 

natural that a routine examination of all pa- he barium meal technique differs slightly 
tients admitted to the Trudeau Sanatorium from the one mentioned in a previous com- 
should be undertaken by this roentge1 sic munication’ in that the patients are exam- 
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ined more frequently. The examination was 
mainly roentgenoscopic. However, plates 
were made at frequent intervals in many 
cases in order to check or clarify doubtful 
observations. For the thirty-six hours prior 
to the ingestion of the barium meal usually 
given at 9 A. M. the patient abstains from the 
use of any laxative. Breakfast was per- 
mitted. The ingestion of the barium meal 
was observed roentgenoscopically. Follow- 
ing the ingestion, examinations were made 
at two-hour intervals for the next ten hours 
or oftener if the case warranted it. Dinner 
was omitted. The patient was then examined 
every twenty-four hours until there was a 
complete elimination of the barium. In some 
cases of marked constipation the patient 
took a laxative after the seventy-second 
hour examination. This was done to give 
him relief. 


RESULTS OF BARIUM MEAL STUDY 


Immediately following the ingestion of 
the barium meal nothing of importance was 
observed in any of the cases. The different 
types of the stomachs varied from hyper- 
tonic to atonic and the position (height) 
was also a very variable factor. In some of 
the cases extreme ptosis was observed. The 
cap or first portion of the duodenum was 
seen at this examination or the next in prac- 
tically all the cases. 

The two-hour and four-hour examina- 
tions revealed the usual or “normal” picture. 
However, the latter possibly threw a little 
light on the question of tuberculous enteritis, 
whereas in many of the cases previously 
recorded * we had observed marked seg- 
mentation of the ileum with apparently lo- 
calized stasis and dilatation; this was rarely 
observed in the present series of routine 
cases. These manifestations, it would seem, 
deserve further and closer study. 

In I1 cases (12 per cent) a gastric reten- 
tion was observed at the eighth hour. From 
observations previously made* the impres- 
sion was formed that gastric retention oc- 
curred more frequently in patients suffering 
from proved intestinal tuberculosis than in 


those apparently negative. However, the 
manifestations should not be given too much 
weight in the present series as only 4 or 
probably 6 cases were diagnosed positive. 

Considerable time and effort was spent 
on the examinations from the sixth to the 
ninth hour with more frequent observations 
in the suspicious cases, for during this pe- 
riod the roentgenological interpretation of 
tuberculous colitis can practically always be 
made. However, other factors contribute 
materially to the final diagnosis. In 83 cases 
(93% per cent) no definite filling defects 
were observed in the proximal half of the 
colon if enough barium had reached these 
sites to over-fill them. The colon was usually 
well rounded and decided haustration was 
commonly seen in a large number. Attempts 
were made to test the excitability of the 
cecum and ascending colon by trying to 
cause this portion of the bowel to eliminate 
the barium it contained. This was done by 
moderately deep palpation. The attempt, 
however, was unsuccessful. It may be re- 
called here that the opposite is true in a ma- 
jority of cases suffering from tuberculous 
colitis, i.e., slight stimulation by palpation 
causes emptying of the cecum. Complete 
elimination of barium occurred in the nega- 
tive cases at varying times between twenty- 
four and one hundred and twenty hours 
However, two cases did reveal a barium- 
free bowel at the twenty-four hour examin- 
ation. The great majority eliminated the 
barium completely between the forty-eighth 
and seventy-second hour. 

Four of the remaining 6 cases presented 
an entirely different picture—either absenc« 
of the cecal or ascending colon shadow 
that time (sixth and eighth hour) when 
more than enough barium to fill these sites 
had passed, or decidedly defective filling of 
these parts occurred with considerable bar- 
ium beyond this point. In two or three 
these positive cases barium could be seen it 
the terminal ileum at the sixth hour exam 
ination, while one-half an hour to an hour 
later it was apparently in the transverse and 
descending colon, indicating a probable sit: 
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of irritability in the ascending colon. In 
these 4 cases complete elimination of barium 
occurred in twenty-four hours. The 2 re- 
maining doubtfully positive cases presented 
manifestations somewhat similar to the pos- 
itive cases but not characteristic enough to 
warrant their inclusion in the positive group. 
Further examination is always indicated in 
this type of case. 

In the previous study we were impressed 
by the rapid complete elimination of barium 
from the colon, which very commonly oc- 
curred in less than twenty-four hours; and 
hoping that the ingestion of carmine would 
throw further light on the question of hy- 
permotility in tuberculous colitis, we started 
to examine routinely 100 
Trudeau Sanatorium. 


cases at the 


CARMINE TEST TECHNIQUE 


To determine the motility of the gastro- 
intestinal tract, eight hours following the 
last defacation the patient was given two 
carmine capsules (5 grains each), follow- 
ing which the appearance and disappearance 
of the carmine in the stools were noted. No 
modifications were made in the patients’ 
daily routine other than that they were to 
abstain from the use of any laxative 


RESULTS OF CARMINE TEST 
In 50 cases (62'% per cent) the carmine 
appeared in the stools between the eleventh 
and eighteenth hour, occurring most fre- 
quently at the sixteenth hour (16 


}). 


The time of appearance of the 30 remaining 
cases varied between eight and sixty-four 
hours. The time of disappearance varied be- 
tween twelve and one hundred and thirty- 
five hours, complete elimination occurring in 
34 of the cases (42% per cent) between the 
thirty-fifth and forty-ninth hour. In 5 cases 
the carmine was recorded as having disap- 
peared in less than twenty-four hours. Of 
these only 2 were diagnosed as having tuber- 
culous colitis. As far as the “time of appear- 
ance’ is concerned no important features 
were brought out. 

It would appear from the above data that 
the time of appearance of the carmine which 
occurred in 50 of the cases (6214 per cent) 
between the eleventh to the eighteenth hour 
was the result of taking the carmine at a 
specified time, namely eight hours after the 
last defecation, whereas the time of disap- 
pearance was not so well controlled. 


SUMMARY 


In this series of 89 consecutive routine 
examinations tuberculous colitis was diag- 
nosed as positive.in 4 and as doubtfully 
positive in 2. Thirteen per cent of the pa- 
tients at the Trudeau 
discharged unimproved 


Sanatorium are 


The use of carmine is of no help in deter- 
mining the presence of hypermotility in 
tuberculous colitis. 


1 Brown and Sampson. The E tgen Diag- 
nosis of Ulcerative Tuberculous Colitis. J. Am. M. 
Assn., July 12, 1919, Ilxxii, 77-85. Am. J. RoEent- 
‘-ENOL., Dec, 1919, vi, 625-64 
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LETHAL AND ERYTHEMA DOSAGE OF RADIUM IN 


MALIGNANCY 


By RUSSELL H. BOGGS, M.D. 


Roentgenologist, Allegheny General Hospital; Dermatologist and Roentgenologist, 
Columbia and Pittsburgh Hospitals 


PITTSBURGH, PA. 


HE lethal dose in the treatment of ma- 

lignancy by radium is the most import- 
ant subject under discussion at present. 
Many are collecting data and attempting to 
compile statistics, but unless they know the 
amount of radiation necessary to eradicate 
the different types of malignant cells and 
are able to compare this amount with the 
erythema dose, no definite information can 
be obtained. The conflicting reports regard- 
ing results are largely due to the radiothera- 
peutist’s failure to recognize the amount of 
radiation normal tissue will safely tolerate, 
as well as the susceptibility of the various 
tumors. 

The term erythema dose is a very loose one 
and does not mean exactly the same intensity 
of effect to different radiologists when ap- 
plying radium or the x-ray. This term used 
by one radiologist means a dose which 
causes no visible reaction, when used by an- 
other it means an erythema followed by 
slight desquamation, while by others it 
means an erythema followed by more 
marked desquamation or even vesiculation. 
The erythema effects produced by varving 
types of radiant energy, such for example as 
beta and gamma rays from radium and the 
filtered and unfiltered «-rays, vary widely 
due to the different fractions of the rays, in 
part absorbed in the skin, and to the varying 
depth that effects are produced. It is safe to 
give a marked reaction, followed by a des- 
quamation, in treating small skin areas, but 
when large surfaces are exposed, the same 
intensity must be given with caution. The 
pastille erythema dose is very unreliable and 
is not to be relied upon any more than the 
milliampere minute dose, different types of 
transformers being used. Therefore there 

*Read at the Fifth Annual Meeting of THE AMERICAN 
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has been much confusion when different 
radiologists speak about an erythema dos: 
An electroscope is the only accurate means 
of measuring exact dosage, but this is not 
practical except in scientific laboratories. | 
comparing the erythema and lethal dose, 
exact standards should be employed. Conclu 
sions based upon false assumptions hav« 
been very misleading. It is a well known fact 
that skin and mucous membrane reacti 
varies in different parts of the body. 

The histological, physiological and pat! 
logical actions of radium have been studied 
ever since the rays have been employed, and 
the manner in which different tissues r 
spond is fairly well determined, but sufficient 
attention has not been paid to the differenc: 
between the lethal and erythema dose. It has 
been known from the beginning that th 
dose to destroy different types of cells 
varies greatly, that is, glandular cells will be 
destroved by a dose which does not hart 
cells of connective tissue; the mucous met 
branes, except the vagina, are much m 
sensitive to radiation than the skin; an 
rodent ulcer or basal-cell epithelioma and 
lymphosarcoma are destroyed by much less 
radiation than other tvpes of maligna t 
growths. Many fail to realize that the leth 
dose for most of the other types of cancet 
ous growths is from three to six or seve 
times this amount. This has accounted f: 
the fallacy that squamous cell epitheliom 
could not be cured by radium or the «-ray 
Most of the small rodent ulcers can be cure 
by an almost invisible dermatitis, but this 
amount has very little curative effect on 
squamous epithelioma of the lower lip, but 
will respond to a marked reaction if a ra 
dium tube is placed on the top, inside and 
Rapium Society, New Orleans, I 
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outside of the lip, thereby giving a lethal 
dose, or at least three times an erythema 
dose. 

In a tumor that does not respond readily 
to radiation there is more necrosis and less 
absorption when a lethal dose is given. This 
is observed in treating sarcoma of the tonsil, 
the growth often disappearing before the 
reaction is marked, while a fibrosarcoma or 
chondrosarcoma which is more resistant 
will be unaffected by the same quantity of 
radium, and under intensive radiation 
necrosis may occur before absorption. Many 
of the metastatic nodules in skin of breast 
cancer will disappear with an erythema dose, 
and are often less resistant than the primary 
growth, while in a few instances these 
nodules require large doses. 

Ewing claims: “In many cases of epider- 
moid carcinoma the disease is complicated 
by streptococcus infection of the tumor 
tissue, and this infection is very prone to 
extend wherever the tumor cells ramify in 
tissues or lymph nodes, and the symptoms of 
bacterial intoxication may dominate the 
clinical picture. In such cases the reaction to 
radium, even in palliative doses, is usually 
not favorable, because the radium inflamma- 
tion renders the tissues edematous and seems 
to aggravate the infection. In fact it may be 
stated that the bacterial sterility of tumor 
tissue is a matter of first importance in ra- 
dium therapy, and the presence of bacterial 
infection accounts for many radium failures, 
and often forms a contra-indication to its 
use.”’ 

Likewise, advanced syphilis or any disease 
that renders the patient anemic or lowers the 
vitality of the normal tissues further com- 
plicates the treatment. This is particularly 
noticeable in carcinoma of the tongue. 

It is a fallacy to think that metastases in 
the lymphatic glands can be destroyed by a 
mild erythema dose or even less. One of our 
prominent gynecologists states: “It has been 
estimated that the normal cells are seven or 
eight times more resistant than some cancer 
cells, and considerably more than four times 
as resistant as the squamous type.” It is 


hardly necessary to say that, by employing a 
technic built upon such principles, nothing 
whatever is accomplished in the treatment 
of the deep glands. He was producing his 
results entirely by the local use of radium. 
Attempting to cure malignant growths by 
giving only surface erythema doses in dif- 
ferent radium institutes has accounted for 
the reports that epithelioma of tongue, ton- 
sil and buccal mucous membranes did not 
respond to radium, while sarcoma of the 
tonsil readily disappeared, when the fact was 
that a lethal dose had not been given. This 
confusing an erythema with a lethal dose has 
accounted for the unnecessary and useless 
removal of epithelioma of the lower lip and 
other mouth cancers, together with the 
lymphatics, because surgeons have been led 
to believe that such lesions did not respond 
to radium. 

No tissue is unaffected by radium, pro- 
vided sufficient quantity is given, but every 
kind of tissue, both diseased and healthy, 
reacts in its own specific way. The dose re- 
quired to destroy different types of malig- 
nant cells varies considerably, and this is fur- 
ther complicated when the growth is situated 
beneath the surface, and when deep-seated 
metastatic glands must be rayed. Glandular 
tissue is readily destroyed by the rays, but 
it requires more to destroy large lymphatic 
glands which have metastasized than the 
small glands of the skin. It is well known 
that it requires more radiation to destroy 
the hair follicles than to produce a tempor- 
ary epiliation. The submaxillary gland is 
more resistant than the other glands in the 
neck; this may be due to its being more 
sclerosed from old irritation or its vascular 
supply. 

The lymphatic glands which metastasize, 
often show an irregular response to radia- 
tion, some glands subside rapidly, while 
others respond slowly and require large 
doses before any noticeable reduction takes 
place. This is probably accounted for by the 
extent of the malignant and inflammatory 
products. Metastatic glands, made up largely 
of malignant tissue, respond more readily 
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than those composed principally of fibrous 
tissue. This shows the necessity of knowing 
the lethal dose. The fibrous formation, 
whether the result of nature’s process, or 
whether formed by radiation, if carried out 
sufficiently, will cause a disappearance of the 
cancer cells. 

Observations of the various multiple 
glandular tumors to radiation occur some- 
what in the following order: 

1. Simple, inflamed and enlarged glands, 
Hodgkin's disease, and lymphosarcoma, re- 
spond rapidly to a comparatively small 
amount of radiation. Recent enlargements, 
due to Hodgkin’s disease, respond readily 
in comparison to older tumors composed 
largely of fibrous tissue. 

2. Tuberculous glands, as a rule, subside 
more slowly and become quiescent under an 
erythema dose, but if of large size rarely 
entirely disappear. An erythema dose may be 
sufficient to cause the glands to undergo a 
fibrous degeneration with a disappearance 
of the tuberculous foci. It has been claimed 
that the lethal dose for tuberculous glands is 
one-third of that for carcinoma. 

3. Carcinomatous glands require more 
radiation to destroy all cancer cells, although 
they may become quiescent and undergo a 
fibrous degeneration with less radiation than 
a lethal dose, but later become active again, 
unless the cancer cells are destroyed. The 
manner in which the glands are destroyed 
show that it is more difficult to give a lethal 
dose. 

My clinical experience in regard to the 
lethal dose corresponds with the conclusions 
by Wood and Prime published January 31, 
1920, which are as follows: 

“Approximately four erythema doses of 
roentgen ray, given continuously and filtered 
through 3 mm. of aluminum, are required to 
kill mouse carcinoma, and five to kill mouse 
sarcoma exposed in vitro; but occasionally 
some cells may escape the effects of even six 
doses. 

“Approximately six erythema doses of 
roentgen ray are required to kill sarcoma 
cells in vivo, as compared to five required to 


kill the same cells in vitro; and approxi 
mately six erythema doses are required to 
kill carcinoma cells in vivo, as compared to 
four required to kill the same cells in vitro 

“The basal-cell tumors and the lympho- 
sarcomas are, as is well known, much more 
susceptible to radiation. Small, superficial 
metastatic carcinomas are also, in some in- 
stances, more susceptible than is the primary 
tumor.” 

It is to be remembered that Wood and 
Prime are speaking of only the direct action 
of radiation on malignant tissue; but there 
is an indirect effect of radiation on malig- 
nant cells by the formation of fibrosis which 
starts in to form three or four weeks after- 
wards. Both are important, and a lethal dose 
should always be given whenever possible; 
but less than a lethal dose sickens malignant 
tissue, as Mayo expresses it, and starts the 
formation of fibrous tissue which is a barrier 
against the disease. At present, by burying 
radium needles, a lethal dose can nearly al- 
ways be given, but in the treatment of deep 
metastatic glands we may be compelled to 
depend upon both the direct and indirect 
effect of radiation on malignant cells. 

In a paper, “Radium in the Treatment of 
Carcinoma of the Cervix and Uterus,” read 
before the Eastern Section of THe AMERI- 
CAN ROENTGEN Ray Society, January, 
1920, I discussed the difference between the 
erythema and lethal doses of radium and the 
roentgen rays. An attempt was made to 
show that many were treating the local 
growth efficiently, but only a small number 
of these realized the difficulty in treating the 
metastatic lymphatics in the pelvis. 

Eradicating every malignant cell is diffi- 
cult, no matter how thoroughly the method 
employed is carried out. Most radiol- 
ogists and surgeons formerly were satisfied 
with the removal of the visible part of the 
disease. It is true that the cancer-growing 
edge, although inappreciable by ordinary 
methods of examination, is just as definite as 
ringworm. If the local growth be removed 
either by surgery or by radium, leaving a 
cancer-growing edge, the patient will not be 
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cured. Cutting out the center of a malignant 
growth usually hastens metastases because it 
removes the natural local barriers. Ante- 
operative raying 1s being advocated by some 
and may be even more valuable than post- 
operative. Even if a lethal dose cannot be 
given, the treatment may be sufficient to 
check, temporarily, proliferation and make 
the lymphatics a stronger barrier against 
cancer cells when operation is performed. In 
fact, it would seem that ante-operative ray- 
ing renders many cases of malignant 
growths latent. 

William J. Mayo, in his presidential ad- 
dress before the Clinical Congress of the 
American College of Surgeons, October 20, 
1919, advocated ante-operative radiation in 
the following words: 

“Radiotherapy has justly achieved a repu- 
tation in the postoperative treatment of can- 
cer. It would appear, however, to have its 
greatest field of usefulness in preparing a 
malignant area against wound-grafting dur- 
ing operation and its ability at least tempor- 
arily to reduce the vitality of the malignant 
cell. Radiotherapy, whether applied as ra- 
dium, .-ray, or heat, sickens malignant cells 
bevond the area of destruction. During this 
period of cell sickness their resistance is re- 
duced and operation is most efficient, but op- 
eration should not be delayed after radio- 
therapy, since the period of increased cell 
vulnerability is short and the connective- 
tissue development, which interferes with 
subsequent operation, is rapid. By properly 
combining radiotherapy with surgery, we 
can increase operability, lower mortality and 
increase percentage of cures. 

“Radiotherapy destroys for a certain dis- 
tance, but cells are sterilized at a greater 
distance so that their reproduction is 
checked, and connective tissue is caused to 
develop which acts as a barrier to the fur- 
ther extension of the malignant process.” 

It can be readily seen that Mayo appreci- 
ates both the direct effects when a lethal dose 
is given, and also the indirect or late effects 
of paralyzing or making the cancer cells 
retrogress, together with the connective- 
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tissue formation which has a choking effect 
on the cancer cells. 

The ability to classify the cases forms an 
important part of the training of the radiol- 
ogist. The question of large dosage altering 
normal tissue after the reaction has disap- 
peared is well known and this alteration of 
tissue will not permit the normal tissues to 
bear so well a second exposure. The normal 
tissues are usually more easily injured by a 
repetition of the radiation, while the cancer- 
ous tissue may not retrogress ina propor- 
tional degree. In fact, the cancer cells and 
normal tissue may react in about the same 
degree, or there may even be a reversal of 
the primary susceptibility of tissue. This 
suggests giving the maximum dosage at the 
first treatment and the removal, either sur- 
gically or by electro-coagulation, of the 
overlying normal tissue, which has reached 
ray toleration, before more treatment is 
given. 

From what has been said it can be readily 
seen that the treatment of even rather su- 
perficial lesions is a complex problem when 
the lethal dose of .radium varies from an 
erythema reaction to from three to six or 
seven times this amount, more so if the 
growth is situated in normal tissue which 
does not stand large doses of radiation. This 
is further complicated if it is in a function- 
ating organ or a deep-seated growth or in 
deep metastatic glands, because the filtration, 
distance and number of ports of entry or 
amount of crossfiring as well as the inten- 
sity of the radiation and time of exposure 
must be calculated. It makes quite a differ- 
ence whether the area under treatment is 
situated one-half or four inches from the 
surface. Formerly, those applying both ra- 
dium and the roentgen rays paid very little 
attention to loss of radiation by*divergence 
of the rays, or by absorption in the tissues. 
They seemed to think because radium will 
penetrate thick metals or because a roent- 
genogram could be taken of thick parts, the 
penetrating power was all that was needed. 
Therefore, a greater number of those apply- 
ing radiotherapy gave a surface erythema 
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dose, and when the radiation had reached 
the proper distance below the surface of the 
skin, they had only given a fractional part 
of a lethal dose. In many instances the local 
growth was treated efficiently, but inefficient 
radiation has often been given to deeply sit- 
uated growths and to the deep lymphatic 
glands. 

My own experience leads me to prefer the 
use of radium in the treatment of the more 
superficial malignant tumors and glands; but 
by using sufficient number of portals, the 
«x-ray is to be preferred to control deep-lying 
malignant cells. (See “Radium in the Treat- 
ment of Carcinoma of the Cervix and 
Uterus,” referred to above.) It would seem 
that a more satisfactory way to influence 
these growths favorably would consist in 
opening up the field and inserting into the 
malignant growths radium or emanation 
needles. This more direct attack of the prob- 
lem has the advantage of offering a better 
utilization of the rays, since a much smaller 
quantity of radium is needed, and at the 
same time, there is not the danger of un- 
toward action on normal tissues which is 
encountered when deep-lying growths are 
treated by heavy crossfiring through con- 
siderable thickness of normal tissue. As yet 
there is not sufficient evidence available to 
make it possible to determine the value of 
embedded needles in such conditions as the 
malignant extensions in carcinoma of the 
cervix, and we can only suggest that for 
such growths, requiring as they do rather 
large dosage, this method of treatment 
would seem to be the most desirable. How- 
ever, surface application will have a place in 
the treatment of the invisible and impalpable 
glands, even if radium is embedded. 

A circular letter on this subject was sent 
to radiologists using radium needles, but the 
divergent answers received made it practi- 
cally impossible to draw any general conclu- 
sions. The time of exposure and the distance 
of the needles apart vary considerably, but 
nearly all agreed that embedding radium in 
malignant tissue was superior to surface 
applications in many situations. Some place 


the radium needles 1 centimeter apart, while 
others used a distance of 2% centimeters 
between the needles. One operator gave 
from two to three hours of exposure while 
others gave from twelve to eight hours, us- 
ing the same amount of radium element, and 
practically nothing was reported in regard 
to the reaction in the tissues. When you con- 
sider the essential unsatisfactoriness of 
hasty and brief replies to a circular letter, 
especially when dealing with such a complex 
subject, it is distinctly gratifying to find 
such general approval of a method, and | 
may say that my own work with embedded 
needles was taken up most reluctantly ; but ] 
can now endorse this technic as presenting 
many points of advantage over surface ap- 
plications in the treatment of many forms 
of malignant lesions. I have adopted as 
standard in the tongue or tonsil placing ten 
milligram needles 1 centimeter apart, and 
have been giving from three to eight hours’ 
exposure. This produces some inflammatory 
reaction, but in no case has marked necrosis 
taken place, except in some of the cases 
situated on the buccal mucous membrane 
where the tissue was about to break down or 
had broken down before treatment was 
begun. 

[ have felt from the beginning that there 
was danger of spreading metastases in dis- 
tant glands by burying radium, and for this 
reason have nearly always given surface ap- 
plications of radium two weeks before in- 
serting the radium. If the reaction has been 
marked, it may be advisable to use electro- 
coagulation, particularly if the lesion is situ- 
ated on the cheek or tongue; but undoubt- 
edly in the tongue cases it is always prefer- 
able to insert radium needles into healthy 
zones surrounding the lesion before electro- 
coagulation is used. 

In conclusion, the importance of a lethal 
dose in malignancy cannot be too strongly 
advocated, but that there is an indirect 
effect by less dosage must always be remem- 
bered. The formation of fibrous tissue is 
important since it cuts off the nourishment 
from the cancerous cells. The defensive cells 


| 
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of the body have a tendency to destroy car- 
cinoma cells. The first effect of radium is on 
the cancer cells, checking cell division; later 
it is followed by changes in the parenchyma 
and the stroma of the tumor tissue. After 
treatment there is always primary parenchy- 
matous destruction with secondary replace- 
ment of the destroyed tumor cells by the 
ever-increasing stroma. 
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It is generally conceded that when more 
than one lymphatic chain is involved at the 
time of operation, the patient is not cured 
surgically, and that many of these cases can 
be clinically cured by radiotherapy because 
cancer cells can be destroyed by radium 
which cannot be reached by the knife. Hence 
the importance of giving a lethal dose 
becomes apparent. 


CASE SHOWING VALUE OF THE X-RAY IN UROLOGICAL 
DIAGNOSIS 


FRANK LYDSTON, M.D. 


Formerly Professor of the Surgical Diseases of the Genito-Urinary Organs and Syphilology in the 
Medical Department of the State University of Illinois 


CHICAGO, ILL. 


HE x-ray as an aid to diagnosis has 

nowhere proven more valuable than in 
the field of urology. It is true that we often 
made accurate diagnosis of bladder stone 
long before the x-ray was discovered, but 
we often “fell down,” and in many cases in 
which we did not, the diagnosis was estab- 
lished only at the expense of much time and 
trouble and considerable punishment of the 
unfortunate patient. Positive diagnosis of 
renal calculus was not possible until the ad- 
vent of the «-ray. 

Intolerant and bleeding bladders and ure- 
thral obstructions often have defeated us, 
even in the use of the cystoscope. Not infre- 
quently, stones have been overlooked by the 
cystoscopist. Where the #-ray is available, 
an accurate diagnosis nowadays is almost 
always possible, if the roentgenologist is 
competent. The following case is decidedly 
in point: 

A man of forty had suffered from severe 
bladder symptoms for five or six years. The 
symptoms recounted were typic of vesical 
calculus, but because a prostatitis existed and 
there was a history of gonorrhea, the 
patient had suffered from many massages 
and innumerable 
physicians. 


irrigations from divers 


The bladder was intolerant of fluid and 


bled readily on instrumental manipulation, 


hence cystoscopy was not available. The 


Fic: 


SHOWING LARGE VESICAL CALCULUS. 

x-ray beautifully showed the presence of a 
large vesical calculus. The author removed 
the stone by suprapubic cystotomy, with 
complete relief of all the urinary symptoms. 
The urine remained cloudy for 
months, but finally became normal. 


several 
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RADIUM IN TOXIC GOITER * 


sy W. H. B. AIKINS, M.D., C.M., L.R.C.P. (Lond.). 


Consulting Physician, Toronto General Hospital, Toronto Hospital for Incurables: 
Past President AMERICAN RaApiIuM SOcIety, etc., etc. 


TORONTO, 


HERE are various names for this dis- 

ease which include hyperthyroidism, 
Graves’ disease, Basedow’s disease, exoph- 
thalmic goiter, and toxic goiter. A very able 
argument urging the use of the term toxic 
goiter for the disease in question is given 
by O'Day To quote: “While hyperthy- 
roidism is said to be a condition that is 
caused by an over-active thyroid gland, and 
toxic goiter one that imposes its baneful 
effects through a pathological secretion, our 
observations rather forbid the acceptance of 
such distinctions. We are, however, con- 
vinced that an oversecretion of the normal 
thyroid is toxic, but no evidence was found 
that a pathological secretion was sometimes 
the cause; and again, “We will adhere to 
the term ‘toxic goiter,’ and then, keeping 
in mind that the thyroid is actually poison- 
ing the body by an excess of its normal 
secretion, the resultant symptoms, including 
the exophthalmos should it appear, are to be 
regarded as the markings indicative of the 
course being taken by the toxicant.”’ I am of 
the opinion of this writer that toxic goiter is 
the most satisfactory name for this disease. 
It is generally recognized that the out- 
standing symptoms of toxic goiter are: (a) 
Extreme nervousness, which is evidenced by 
tremor and restlessness. (b) Disturbance of 
the cardio-vascular system, as shown by a 
very rapid pulse, high blood pressure, and 
tachycardia. (c) Ocular symptoms, includ- 
ing exophthalmos, Stellwag’s and Von 
Graefe’s signs; and (d) an enlarged thyroid 
gland. In some cases all of these features are 
present; in others some are absent; that is, 
there may be extreme nervousness with 
exophthalmos and no enlargement, or ner- 
vousness may be accompanied by an enlarged 
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gland with no exophthalmos. The essential 
features of the disease are the symptoms of 
the cardio-vascular and nervous systems. 

In a discussion of the mental condition of 
patients suffering from toxic goiter, Dieula- 
foy * says: “As a general rule, few patients 
escape psychical troubles. Boeteau thus de- 
scribes the psychical troubles: “The chief 
symptom is profound melancholy, which 
more and more enters into every one of the 
patient’s thoughts, so that he entertains ideas 
of suicide. At the same time the 
become impatient, surly and remarkably 
emotional. Their will-power when not quite 
absent, is often very feeble; they are incap 
able of fixing their attention upon any sub- 
ject, even for a minute; they cannot remem- 
ber next day what they did the day before 
They show complete indifference not only 
to what concerns them, but to everything 
which affects their family, even to those who 
are most dear to them; and this indifference 
may, sometimes amount to aversion.’ ” 

One of the most striking features of ad- 
vanced toxic goiter cases is their high blood 
pressure. It is suggested by 


victims 


Etienne and 
Richard,® of Nancy, that, in view of the 
close connection between the various endo- 
crinous glands, this hypertension may be due 
to stimulation of the nervous system which 
affects the suprarenals, which are more ex- 
posed to it that the other endocrinous 
glands; there follows a hyper-secretion of 
adrenalin, determining an abnormal and 
permanent stimulation of the great sympa- 
thetic with consecutive stimulation of the 
thyroid and hyper-tension. Of all the physi- 
cal signs of toxic goiter, there has been none 
that responded as well to radium as high 


~ 


blood pressure. Blood pressures of 200-230 


*Read at the Fifth Annual Meeting of THe AMERICAN Raptum Society, New Orleans, La., April 26, 1920. 
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mm. often drop 50 mm. in six weeks, and 
after a series of three or four treatments the 
result is practically normal. 


ETIOLOGY 


Very much has been written on the 
etiology of toxic goiter, and widely variant 
views of it are held. In the opinion of the 
writer there are three main causes: (a) the 
psychic causes, which include fear, shock, or 
other violent emotion; (b) infected foci, 
e.g., tonsils, adenoids, etc.; (c) hyperactivity 
of other endocrinous glands, present, for ex- 
ample, at puberty, pregnancy, or the meno- 
pause. 

Many French writers refer to the fre- 
quency of cases resulting from a violent 
emotion or series of emotions in the army. 
Lian met with three cases in one group of 
artillerymen, the symptoms developing on 
their leaving a position which had been sub- 
jected to violent and prolonged bombard- 
ment. Merklen, Gallavardin and Lian sug- 
gest the probability of many of the cases of 
“Soldiers’ Heart’? being in reality latent 
cases of Basedow’s disease. Very interesting 
instances, too, are cited by French writers of 
cases which occurred among civilians situ- 
ated in the war zone. Etienne and Richard, 
of Nancy cite the following: A woman, aged 
nineteen, arrived at Royal in May, 1918, 
having experienced great emotion. There 
was bombardment immediately after her ar- 
rival, the next house being destroyed by an 
incendiary bomb. Menstruation, which had 
always been regular, and had commenced 
during the day, ceased. The pulsating thy- 
roid increased greatly in size, and there was 
slight exophthalmos and irritability. After a 
month’s rest there was recurrence of men- 
struation, improvement in the symptoms and 
reduction in the size of the thyroid. 

Another interesting case is reported by the 
same writers in a subsequent article, of a 
case of Addison’s disease which developed 
toxic goiter. A woman, aged thirty-six, in 
1917, noticed bronze pigmentation of the 
skin; a diagnosis of suprarenal insufficiency 
was made and appropriate treatment given. 


She lived at Paris, but was so upset by an 
accident that she left within twenty-four 
hours for Royal. Four days after the acci- 
dent the thyroid was seen to be large and 
pulsating, and there was acceleration of the 
pulse, slight tremor, but no marked exoph- 
thalmos. Physical and mental rest resulted in 
retrogression of the symptoms of toxic 
goiter, but death ensued later from Addi- 
son’s disease, with manifest signs of supra- 
renal insufficiency. 

Beebe * in discussing thyroid disease and 
the war, says: “The writer several years ago 
had as patients four men who developed se- 
vere hyperthyroidism during their experi- 
ences in the army serving in the Philippine 
Islands. They were in excellent health on 
entering the army and could definitely date 
their trouble to a particular campaign. Later, 
at the time of the Kishineff massacre in 
Kussia, patients who had been subjected to 
the horrors of this experience came to New 
York with severe hyperthyroidism, the inci- 
dence of which they definitely dated from 
the fright and hardship they endured. The 
San Francisco earthquake produced similar 
cases.” 

In connection with the second cause, viz., 
that of infected foci, an interesting case is 
reported ® of a woman who developed 
marked hyperthyroid symptoms with a pulse 
of 160. She refused thyroidectomy, but was 
willing to undergo an operation for an in- 
fected tonsil. After the operation she recov- 
ered and eventually regained perfect health. 
McCarrison * quotes Sir Arbuthnot Lane as 
having operated on a patient with a large 
goiter for constipation and as having ob- 
tained excellent results. The general symp- 
toms improved, and there was a very distinct 
diminution in the size of the gland. These 
two cases are very interesting in that they 
emphasize the necessity for a very general 
examination of the patient, and especially 
the need for care of any infected organs, 
such as teeth, tonsils, ete. 

Certain writers claim that focal infection 
produced by tuberculosis may play a large 
part in the etiology of this disease. Creyz ‘* 
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quotes the theory of Poncet and Leriche in 
regard to the frequency of latent and inflam- 
matory tuberculosis, and points out its rela- 
tion to and influence on the development of 
toxic goiter. He cites a case of a woman, 
aged fifty-two, with no special heredity, ex- 
cept that one brother had died from pulmon- 
ary tuberculosis at the age of twenty-two. 
At the age of thirty she developed a simple 
goiter, which in the course of a year became 
as large as a small Tangarine orange, but has 
since remained stationary. In 1915 a shell 
fell near her house, and she experienced 
great emotion. On the following day there 
was slight hemoptosis, and her friends no- 
ticed her nervousness and the strangeness of 
her appearance. Symptoms of Basedow’s 
disease became marked, and there were ema- 
ciation, cough, and spitting of blood from 
time to time. Her character changed to such 
a degree that she became intolerable to her 
family. In this case the toxic goiter devel- 
oped on the basis of a long-standing simple 
goiter, but in addition there were typical 
symptoms of pulmonary tuberculosis. 

The influence of hypersecretion of the 
ovaries on the secretion of the thyroid was 
taken up fully in a paper by the author * 
which was read at a meeting of this society 
held in June, 1918. Suffice it to say that there 
is very often a transient condition of hyper- 
thyroidism at puberty, pregnancy or the 
menopause and that, in many instances, se- 
vere cases have their origin at these periods. 

There are also many other interesting 
theories as to the cause of this disease. For 
instance, Sinclair ** writes: ‘““That amebic in- 
fection is the cause of goiter I have proved 
to my own satisfaction at least, and with the 
elimination of these amebae from the system 
the enlarged thyroid is restored to normal 
size.” 

It is difficult to estimate the importance of 
the old theory of the part played by water 
in the production of goiter. There is little 
literature in support of the view that toxic 
goiter is ever due to this cause. However, it 
is interesting to note that I have had several 
very advanced cases of toxic goiter from 
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Manitoulin Island. In some of these cases 
the water may have produced a simple goiter 


and this has been followed by toxic 
symptoms. 
When discussing the question as to 


whether the cause of the disease lies entirely 
in the thyroid, O’Day*® says: “While the 
consensus of opinion holds the thyroid re- 
sponsible, an embarrassing question may be 
interposed. It is this: Why do some of the 
distressing symptoms of toxic goiter fre- 
quently continue in some patients after the 
removal of each lobe?” He then cites five 
cases in which two, and in some cases three, 
operations failed to give the slightest relief. 

An interesting case is cited by Lejars ° of 
a girl of eighteen years who was operated on 
for exophthalmic goiter. The operation was 
successful and the patient rested well during 
the day. At 11 Pp. M. she was suddenly seized 
with intense dyspnea and considerable accel- 
eration of respiratory movements. There 
was no flush of the face and no asphyxia, but 
she died in three-quarters of an hour. The 
autopsy gave no clue to the cause. 

Poncet ° gives the following opinion of 
surgery: “After various operations which | 
have performed in exophthalmic goiter, in- 
cluding simple exothyropexia, I have seen a 
fatal result. Such results, and also the fre- 
quent return of symptoms which had yielded 
for a very short while before the operation, 
have made me very circumspect. For my 
part, I shall not again meddle with the thy- 
roid body in Basedow’s disease.” 

Boggs 


says that in relapses after opera- 
tion 


exophthalmic goiter radiation 
should always be employed after a careful 
study of the ductless glands has been made, 
rather than the contemplation of a second 
operation. I have had four cases who came 
to me after operation for goiter because the 
nervous symptoms had recurred. I had an- 
other patient who was dissatisfied with the 
progress she was making under radium 
treatment, and underwent an 


for 


operation. 


Five months after the operation she returned 
to me, with extreme nervous symptoms, 
tachycardia and also ocular symptoms. She 


| 


| 
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has continued treatment with me, and, along 
with the cases above mentioned, 1s making 
satisfactory progress. 


rREATMENT 


An experience of twelve years has con- 
vinced me of the value of radium treatment. 
Four years ago I reported my results with 
16 cases; in 1918 I gave a report on 45, and 
at the present time I am reporting from an 
experience with about 100 cases of this 
disease. 

Concerning the treatment Robert Knox ‘ 
makes the following statement: “In acute 
cases it has been found that treatment by 
radiations must be supplemented by (a) rest 
in bed, (b) dietetic treatment, and (c) treat- 
ment by drugs. The combined treatment is 
always more efficacious than either alone.” 

This practice has been followed in our 
treatment. Patients are urged to avoid all 
excitement, and to take as much rest as pos- 
sible. They are also urged to eat very little 
meat, but to take plenty of other nourishing 
foods, such as milk, eggs, etc. The use of an 
icebag over the heart is recommended, cap- 
sules are prescribed containing quinine hy- 
drobromate, grs. 5, t.1.d., 


together with 


ergotine, grs. 1, t.1.d. I also prescribe a mix- 
ture of strontium bromide with a bitter tonic 
and salines in the morning in order to ensure 
free elimination. In many cases the above 
treatment alone had proved inadequate, but 
when employed radium it brought 
about improvement in the symptoms. 

In applying 


with 


1 
} 


the thyroid 
gland, the effect required is one of deep 
penetration with 


radium over 
a minimum skin reaction. 
In order to attain this result, the radium 
must be so screened as to prevent the action 
of the short but powerful beta rays, and to 
obtain the benefit of the more penetrating 
gamma rays. 

The form of applicator which I prefer is 
large and flat. In some cases I have used 
tubes but I consider the flat applicators 
much more satisfactory. Those I use most 
frequently are 4 cm. x 4 cm., containing 10 
mg. radium element, but I have two others 
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which also give satisfaction, one 2 cm. x 2 
cm., containing 10 mg. radium element, and 
the other 4 cm. x 2 cm., containing 5 mg. 
radium. The plaques are screened with two 
thin aluminum screens or one fairly thick 
brass one (about 0.8 mm.), with a layer of 
felt. 

As a rule I make applications of three 
hours’ duration, giving a first treatment of 
from 150 to 360 mg. hrs., depending on the 
degree to which the disease has advanced. I 
find it preferable to give smaller doses rather 
frequently than concentrated heavy dosage, 
as the latter is much more apt to cause sys- 
temic disturbances. The first treatment is 
usually completed in three days, and I leave 
an interval of about 6 weeks between appli- 
cations. If the disease makes good progress, 
the second treatment need not be so heavy as 
the first. The quantity given in the second 
and subsequent treatments usually varies 
from 50 to 150 mg. hrs. 

[f the case is very far advanced, that is, if 
there is extreme nervousness and weakness, 
the patient is treated in a hospital, and the 
radium is left in position for long periods of 
time. Less severe’ cases are treated in the 
office for shorter peri ds of time. 

Boggs in a paper on --ray treatment of 
goiter, speaking of the type of goiter which 
occurs during adolescence, states that this 
type usually recover spontaneously, that if 
they do not, the value of the medical treat- 
ment is questionable, and it is not desirable 
to resort to surgery. He says that he under- 
took roentgen ray treatment reluctantly, 
merely to secure a cosmetic effect. He says: 
“T was amazed to find that the treatment 
resulted not only in a distinct gain of weight 
and bodily strength, but also in the correc- 
tion of a psychic instability which has been 
looked on as a matter of character rather 
than disease. From frivolous, flighty, irre- 
sponsible girlhood the patient passed into 
serene, well-ordered womanhood. In other 
words, they were suffering from hyperthy- 
roidism, in so slight a degree as to give no 
characteristic symptoms, yet sufficiently to 
affect both physical and psychic strength.” 


| 
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It is my opinion that the effect of radium 
in toxic goiter of adolescence has been in 
some respects similar to that produced by 
the «-rays, but that the former has many 
advantages. The superiority of radium treat- 
ment to that with x-rays is very well ex- 
pressed by Dawson Turner,’* when he says: 
“As compared with +-rays in the treatment 
of this condition, radium has the following 
advantages: (a) absolutely constant emis- 
sion of rays, and therefore exact dosage 
possible; (b) far greater penetration of its 
rays, so that the deeper parts of the gland 
are reached; (c) no noisy exciting appara- 
tus, so that the treatment can be applied at 
the bedside without in any way disturbing 
the patient. The words, ‘cito, tuto, et ju- 
cunde’ * can fairly be applied to the radium 
treatment of exophthalmic goiter.” 


REPORTS OF CASES 


Group A. Mild Toxic Goiter as seen in 
Adolescence 


CAsE 1574. Miss B., aged fifteen, came to 
me in February, 1919. She showed some 
nervous symptoms and a goiter had been in 
evidence for about four months. She was 
given in all 464 mg. hrs. of radium, and 
when last seen she was in good health, but 
there had been little change in the size of 
the gland. 


CASE 1625. Miss K., aged fourteen, was 
first seen by me in April, 1919. A goiter had 
been present for four years, and it was grad- 
ually enlarging. She experienced distress in 
breathing, and tremor was present. She was 
given 753 mg. hrs. of radium. In July the 
tremor had disappeared, there was less dis- 
tress in breathing, and less exophthalmos; 
also the measurement had decreased slightly. 
When seen in January, 1920, her general 
condition was very markedly improved. 


Case 1707. Miss F., aged fifteen, began 
treatment in July, 1919. The gland was en- 


* Quickly, safely and happily. 
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larged, giving a neck measurement of 13” 
and 144%”; her weight was 10734 pounds; 
the tonsils were somewhat enlarged. She was 
given 561 mg. hrs. of radium, and in Janu- 
ary, 1920, she was in excellent health. The 
measurement had decreased to 1334” al 
though there had been an increase in weight, 
and she now weighed 116 pounds. 


Group B. Grave Toxic Goiter with Enlarged 
Gland 


Case 1128. Mrs. W., aged fifty-five, had 
had a simple goiter for seventeen years, and 
heart trouble had been in evidence for three 
vears. She had received electrical treatment 
and had had a bad heart attack in April, 
1917. When first seen her pulse was 132-140, 
blood pressure neck measurements 
1214” and 14” respectively, there were pres 
sure symptoms, and her weight was 101 
pounds. Treatment was begun in August, 


170, 


1917, and she was given 1105 mg. hrs. of ra- 
dium. By December she showed a pulse of 
86, blood pressure of 140, and a weight of 
114 pounds. In January, 1920, she reported 
that she was in excellent health and that 
then her weight was 125 pounds. 


Case 1283. Miss M., thirty-five vears of 
age, came to me in a very nervous condition, 
showing tremor and tachycardia with some 
exophthalmos. The neck measurements were 
12” and 14”, and the pulse 110. She began 
treatment in March, 1918, and in August the 
measurements of the neck and 
and the pulse was 72. There was no 
tremor and she looked and felt quite well. 
She received altogether 650 mg. hrs. of 
radium. 


were 12” 
I 3 I 


Case 1274. Mrs. D., aged forty-eight, be- 
gan treatment in March, 1918. A goiter had 
been present for ten years with very marked 
nervous symptoms three years previously. 
The menopause had occurred in November, 
1916. When first seen by me she showed 
much nervousness, mental excitement, tre- 
mor, palpitation, tachycardia, headache, and 
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nervous insomnia. The neck measurements 


were 13” and 1514”. She received 733 mg. 
hrs. of radium, and when seen in September, 
1919, she was in excellent health, there had 
been marked improvement in the symptoms 
and the size of the neck had decreased to 


1414” in the largest part. 


CASE L213. This is one of the most strik- 
ing cases of toxic goiter which I have treated 
from the point of view of the effect that the 
disease may produce on the mentality of the 
patient. The patient, Mrs. B., had been mar- 
ried for four years and had had one child. 
When she began treatment her mental con- 
dition was so far from normal that her hus- 
band was on the point of making application 
for a separation. She was extremely nerv- 
ous, with much palpitation and exophthal- 
mos. Her pulse was 120, and the neck meas- 
urements were 12” and 1314”. 
in all 808 mg 


She received 
hrs. of radium. She began 
treatment in December, 1917, and when last 
heard from in November, 1919, her pulse 
was 62, and the eves and heart were normal; 
her home life was normal and happy and she 
was able to do all her own work and 
some outside 


also 
work; she experienced no 


discontentment or melancholy. 


CasE 713. Miss W., aged forty-five, came 
to me in October, 1915. She had been in 
hospital the previous March and when first 
seen was extremely nervous; she complained 
of a sick nervous feeling. The pulse was va- 
riable from 68 to 120, and on exertion even 
130; the neck measured 121%” and 141%”; 
the left lobe of the thyroid was prominent; 
the eyes were prominent and easily strained ; 
she complained of many headaches and her 
weight was 11714 pounds. In March, 1917, 
after she had received about 2000 mg. hrs. 
of radium, she seemed quite well. Her 
weight was 144, pulse 76, even and regular, 
the neck measurement had decreased slightly 
to 14” and the eyes were much improved. 
The last time she was seen was in August, 
1919, at which time she was still in excellent 
health. 
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CASE 405. Miss K., aged twenty-one, con- 
sulted me in May, 1913. For a year she had 
been so nervous, excitable and changed in 
disposition, that her parents feared for her 
mental condition. When she first came under 
observation she was in a highly nervous con- 
dition, with marked tremor, cardiac rapidity, 
and enlargement of the thyroid, the circum- 
ference of the neck being 14 inches. She was 
given the regular treatment with radium, 
supplemented by rest in bed, an ice-bag over 
the heart, and the usual medicinal adminis- 
tration. Three months later the neck was 
only 12% inches in circumference and the 
tachycardia and nervous symptoms had dis- 
appeared. In March, 1920, she was reported 
as being in excellent health, and living a 
normal life. 


Case 611. A girl of nineteen presented a 
typical picture of toxic goiter. She began 
treatment in December, 1914. The thyroid 
was fairly prominent, the circumference of 
the neck being 141%”. Thére well 
marked exophthalmos, the pulse rate was 


Was 


120, and the patient was very nervous. No 
benefit had resulted ‘from all ordinary meas- 
ures of medical treatment, which had in- 
cluded the administration of hydrobromate 
of quinine and ergotin and of Moebius’ 
serum, together with absolute rest for some 
months. She was kept in bed, and ice-bag 
was used, and the quinine and ergotin were 
continued. In April, 1915, the pulse rate had 
dropped to 76, tremor had disappeared, and 
the exophthalmos was scarcely noticeable. 
She has since married and now has one child. 
In September, 1919, she reported. that she 
was enjoying perfect health. This case is 
especially interesting in that before the use 
of radium no improvement could be ob- 
served in the patient’s condition, although 
she had been under treatment for two years 
with an excellent internist. 


CasE 1173. Miss M. came to me in Octo- 
ber, 1917. In March, 1917, she had noticed 
pains in the back of her head; her tonsils 
were removed, but the pain remained. In 
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September she noticed a rapid pulse and 
nervousness, and was kept in bed for over a 
month; her neck measurement was 12” and 
13, pulse 134 and weight 92 pounds. She 
was given 1000 mg. hrs. of radium up to 
July, 1918, and by April her weight was 
108% and her pulse 80 to 90. When seen in 
July, 1918, she was in excellent condition. 


Group C. Grave Toxic Goiter with Little or 
No Enlargement of the Thyroid Gland 


Case 505. Mrs. K., aged thirty-five, came 
to me in February, 1914. She had suffered 
for five months previously from exophthal- 
mic goiter, which developed six months 
after the removal of the ovaries. The thyroid 
gland was only slightly enlarged, but there 
was well marked tremor, and the pulse rate 
was 140. She had been treated at home by 
rest in bed, suitable diet and medication, 
together with other ordinary recognized 
methods of treatment, but without result. 
As a last resort she was sent to me for ra- 
dium treatment. I prescribed absolute rest in 
bed with an ice-bag over the precordia, and 
the administration thrice daily of hydro- 
bromate of quinine and ergotin. In addition 
heavy radiation was instituted over the 
thyroid. The improvement was marvelous. 
Within two weeks the pulse rate had 
dropped to 75, and the nervousness had al- 
most entirely disappeared. The patient was 
kept under observation for six weeks, when 
she went home in apparently normal health. 
When seen again, about six months later, 
there had been no return of the symptoms 
of toxic goiter, and I am informed that she 
continues well. 


Case 1601. Mr. J., aged twenty-one, no- 
ticed the onset of exophthalmos and nervous 
symptoms in July, 1918; he suffered loss of 
weight; when seen in March, 1919, the teeth 
were in bad condition and tonsilitis was 
present, the follicles being filled with pus. 
His weight was 101 and pulse 150; there 
was very slight enlargement of the gland. 
He received a treatment of 360 mg. hrs. in 
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March, and in May, after having the teeth 
and tonsils attended to, the pulse was 8o, 
and the general condition was much im- 
proved. In August, after he had had a fur- 
ther raying of 255 mg. hrs. the pulse was 
116, the exophthalmos still marked but less- 
ened, Von Graefe’s sign was improved, and 
his weight had risen to 12114. When last 
seen in December, 1919, his general condi- 
tion was good, pulse was 90, and weight 

Case 1346. Mrs. O., thirty-six years of 
age, noticed a slight enlargement of the thy- 
roid in December, 1917. She consulted me in 
May, 1918, in a very poor condition; she 
had been rapidly losing weight since Decem- 
ber. Her weight in May was 83 pounds and 
her pulse 150; she received three treatments 
between May and August, and at the end of 
that time her weight was 11034 pounds, and 
her pulse had fallen to normal. She was in 
good health when last heard from. 


Case 678. Mrs. C, aged twenty-seven. 
Protuberance of the eye-balls was first no- 
ticed after an attack of influenza in the 
spring of 1913, and subsequently there was 
dyspnea and palpitation. During the follow- 
ing winter the symptoms diminished some- 
what in severity but after an attack of tonsil- 
itis in March, 1915, she began to have at- 
tacks of vomiting, suffering from palpitation 
and she was very easily excited, the action 
of the heart becoming very rapid. In June, 
1915, she was kept in bed for five weeks, 
when her pulse became normal. When seen 
in August, 1915, there was no enlargement 
of the thyroid, but the eyes were very prom- 
inent, and the pulse ranged from 84 to 120. 
Radiation was given over the thyroid, and in 
October she reported that she was very 
much better, the pulse was steadier, and she 
had gained in weight. In January, 1916, 
after further treatment, she was able to take 
short walks and do light housework with- 
out disturbing the pulse; nervousness had 
almost disappeared, and instead of having 
become a confirmed invalid she was now a 
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normal young woman. She received various 
treatment after the date, and in 
March, 1920, she was in very good health 


above 


CasE 1139. Miss E., aged forty, musician. 
In May, 1915, there was extreme exophthal- 
mos with tachycardia and tremor; there was 
also mental unrest caused by overwork and 
nervous shock; the gland was very slightly 
enlarged. At this date she was ordered to 
have rest in bed, when sedatives were ad- 
ministered, followed by thyroid tablets, of 
which she took two to six daily, and she 
continued under the same physician until 
September, 1917, when she consulted me. 
When I first saw her the symptoms of toxic 
goiter were most marked, there was exoph- 
thalmos, a pulse rate of 130 and hyperten- 


sion. After the application of radium ex- 
tending over a period of three months nor- 
mal conditions were restored, and at date of 
writing she enjoys most excellent health. 
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Twenty-First ANNUAL MEETING 


The Twenty-first Annual Meeting of 
THE AMERICAN ROENTGEN Ray Society 
will be held at Rochester, Minn., and 
Minneapolis, Minn., September 14, 15, 
16 and 17, 1920; at Rochester on the 
14th, at Minneapolis on the 15th, 16th 
and 17th. Further details concerning the 
meeting will appear in these columns 
from month to month. 

Meeting and exhibits will be held in 
the Curtis Hotei, Minneapolis, which 
can accommodate about 300 members 
and guests. Reservations should be made 
early. 

For information regarding commercial 
exhibits, address Paul B. Hoeber, 69 
East 59th Street, New York City. 


New York, N. Y. 


LAST CALL FOR MINNEAPOLIS 


The forthcoming meeting at Rochester 
and Minneapolis promises to be unique in 
the history of American roentgenology. 
Much new material is to be presented and 
discussed. We also have the added privilege 
of hearing what value the various specialists 
at the Mayo Clinic place on roentgenology, 
not only by formal papers, but by actual 
demonstrations in the various clinics. This 
latter feature alone makes attendance im- 
perative. The Caldwell Memorial Lecture 
will be introduced. The subject is one of 
vital importance to all. The social features 
are an added interest, and all golfers are 
urged to bring their clubs to decide “Who's 
Who.” 

Travel arrangements should be made 
promptly. For detailed information on this 
subject, or if difficulty of any kind is expe- 
rienced, Mr. A. C. Irons, General Passenger 
Agent Chicago Great Western Railroad 
Company, People’s Gas Building, Chicago, 
[linois, should be communicated with at 
once. In writing him state that you are 
attending THE AMERICAN ROENTGEN RAY 
SociETY meeting. 


SPECIAL PLANS FOR ENTERTAINMENT 
OF LADIES 


A committee of twenty-five Minneapolis 
ladies recently met at the home of Mrs. F. 
S. Bissell, to plan for the entertainment and 
comfort of visiting ladies during the coming 
convention. It is planned to keep them occu- 
pied in as pleasant a manner as possible most 
of the time. A special drive to various inter- 
esting points in and about Minneapolis and 
St. Paul, with a luncheon en route at the 
Minikahda Club, will occupy most of one 
day. Another drive for members and their 
guests, to end with a dinner-dance at Lake 
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Minnetonka, will be a feature of the first 
day. Plans also include a tour through the 
Minneapolis Art Institute and the Walker 
Art Galleries, with competent guides. Special 
headquarters will be maintained 


for the 


ladies during the three convention days 


Following precedent we are publishing in 
this issue the portrait of the President of 
THE AMERICAN ROENTGEN Ray 
James T. Case, M.D. 


SoOcIETY, 


CORRESPONDENCE 


July 6th, 1920. 
Dr. H. M. Imsopen, Editor, 
AMERICAN JOURNAL OF ROENTGENOLOGY, 
480 Park Ave., New York City. 
Dear Sir: 

In your JOURNAL for June, 1920, there 
appears an article, “The Diagnosis and Lo- 
calization of Non-Opaque Foreign Bodies in 
the Bronchi,”” by Drs. Chevalier 
William H. Spencer and Willis F. 


in which a claim is made for the discovery of 


lackson, 


Manges, 


three characteristic roentgenographic signs 
indicating the presence of non-opaque for- 
eign bodies in the bronchus. These signs are 
enumerated by Dr. follows: 


“tT. Increased transparency over the entire 


Manges, as 


affected side. 2. Depression of the diaphragm 
on ihe affected side. 3. Displacement of the 
heart and mediastinal structures away 
the affected 
structive emphvsema.” 


from 
side—in short, an acute, ob- 

[ wish to call attention to the fact that | 
published two articles, one in 1911 and the 
other in 191 2. both of which fully cover and 
explain the rediscovery announced in your 
JOURNAL. 

In explanation of the roentgenogram of a 
case with a peanut in the right bronchus, | 
made the following statement: “The physio- 
logical inspiratory expansion of the bron- 
chus produced a valve-like action, admitting 
and entrapping the air bevond the foreign 
body, and this undoubtedly led to an emphy- 
sema of the right lung.” 
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In describing the radiogram in another 
case where a peanut had lodged in the right 
bronchus and_ bronchiole, the 
‘A radiogram by Dr. 
Lange revealed a shadow of less density 
over the right (affected side) than over the 
left lung. The right chest was somewhat 
larger (distended) than the left. The me- 
diastinum was slightly displaced to the left.” 


following 


Statement appears: 


One of the conclusions drawn in my pub- 
lication of June, follows: 
“Radiography is a great aid to the physical 
examination, and may show a marked differ- 


reads as 


ence in the two sides of the chest, even 
where the foreign body is of such a nature as 
not to show a shadow in the radiogram. In 
Case II, as explained in a previous paper on 
the subject (Ohio State Medical Journal, 
April, 1911), the foreign body must have 
acted as a valve, admitting air and leading to 
the over-distention of the lung on the af- 
fected side, as revealed by the radiogram.” 

| may further state that in a discussion 
of this subject before the American Laryn- 
gological, Rhinological and Otological So- 
ciety, in 1917, I explained the same phe- 
nomena. Finally, Dr. Chevalier Jackson has 
quoted me on this subject in his last text 
book on Peroral Endoscopy, and at a recent 
medical meeting at Boston, he also credited 
ine with having first pointed out the roent- 
genographic signs of a partially obstructing 
foreign body in a bronchus. 

Kindly publish this letter in your Jour- 
NAL, in order that due publicity be given this 


matter. 
Very truly yours, 


SAMUEL IGLAUER, M.D. 
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Philadelphia, July 16, 1920. 
Dr. H. M. Impopven, Editor, 
AMERICAN JOURNAL OF ROENTGENOLOGY, 
480 Park Ave., New York City. 
Dear Sir: 
I wish hereby to acknowledge the claim of 
Dr. Samuel Iglauer as to his priority in the 
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discovery of the roentgenographic signs of 
acute obstructive emphysema in association 
with non-opaque foreign bodies in the 
bronchi, and their localization as well as 
diagnostic value. 

I have had the pleasure of reading Dr. 
Iglauer’s articles since receiving your letter. 
His statements in these articles as well as the 
roentgenogram illustrating one of them are 
very clear, and establish beyond any question 
his right to priority. 

My portion of the article appearing in the 
June, 1920, number of THE AMERICAN 
JOURNAL OF ROENTGENOLOGY loses its value 
as a discovery with the exception of charac- 
teristic sign 2, viz., depression of the dia- 
phragm on the affected side. I consider this 
the most important of the three signs en- 
numerated, for the reason that it is only by 
the depression and fixation of the diaphragm 
that we are able to differentiate roentgeno- 
graphically between obstructive emphysema 
and compensatory emphysema. 

In preparing the article for publication I 
did not review the literature on tracheobron- 
choscopy, and did not find any reference to 
Dr. Iglauer’s work in the roentgenographic 
literature. 

I regret exceedingly that I was not famil- 
iar with Dr. Iglauer’s work before publish- 
ing my paper. 

I shall accept every possible opportunity 
to give him credit, and I trust that you will 
give his letter the utmost publicity, 

Very sincerly yours, 


W. F. Manes. 


Dr. H. M. Impopen, Editor, 

AMERICAN JOURNAL OF ROENTGENOLOGY. 
Dear Sir: 

In the last issue of the JouRNAL (June, 
1920), there is an article on “The Diagnosis 
and Localization of Non-Opaque Foreign 
Bodies in the Bronchi,’”’ by Chevalier Jack- 
son, William H. Spencer and Willis F. 
Manges, which especially emphasizes the im- 
portance of determining the presence of non- 
opaque foreign bodies in the bronchi, be- 
cause of the marked pathological changes 
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rapidly produced, and which is in marked 
contrast to the period of tolerance present 
when metallic foreign bodies are lodged in 
the bronchial tree. Under the heading of the 
roentgenological diagnosis, Dr. Manges skill- 
fully describes the roentgenological signs of 
the resulting rapidly produced unilateral 
emphysema, which enable him to make the 
diagnosis of the presence of a foreign body 
without the foreign body itself being actu- 
ally visible. May | point out that this is no 
new procedure? On several occasions in the 
last few years I have made a diagnosis of 
foreign body on this basis. The last instance 
was on November 29, 1919, in a child from 
the service of Dr. Coakley at Bellevue Hos 
pital, under the care of Dr. Imperatori. The 
patient was sent to the +-ray department for 
an examination of the chest, because there 
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No 
STEM IN RiGHT BroncHus. Radi 
graph four days after accident. The characteri 
roentgen signs of unilateral emphysema are clearl; 
demonstrable. 1. 


GRAPE 


Brilliant illumination of the right 
pulmonic field. 2. Flattening of the convexity of the 
diaphragmatic outline. 3. 
shadow to the left. 


Displacement of med 


was the clinical suspicion of a foreign body 
in the bronchus. On that day, on the basis of 
such signs (Fig. 1) as Dr. Manges has just 
discovered, I diagnosed the presence of a 
foreign body in the right bronchus. The next 
day Dr. Imperatori removed a grape stem 
from the right bronchus of the child. 

In reference to the pathological concept 
of this condition, I desire to point out that 
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in an article on the Diagnosis of Foreign 
Bodies in the Alimentary and Respiratory 
Tracts of Children, which | published in 
January and February, ; 
can Journal of Surgery, 


1913, in the 

I called attention to 
the pathology of these cases in the f 
ing words: 

“Following the occlusion of a bronchus 
by a foreign body, compensatory dilation of 
not only the adjacent but also the distant 
lung parenchyma occurs to a greater or less 
degree with the production of vicarious em 
physema. This is due not only to the yield 
ing of the alveoli but also to the yielding of 
the bronchioles and smaller bronchi. 

“If the obstruction is incomplete, during 
inspiration the air passes through the nar 
rowed part and distends the bronchi and fills 
the air spaces, but the expulsion of air is 
prevented by the plugging of the tube by 
inflammatory products, which act as a ball 
valve, and thus the expiratory effort is spent 
in stretching the walls of the tubes.” 

The signs for the detection of a r 
genologically translucent body obstructing 
the bronchus have been well known in our 
laboratory for several years. I came upon 
them by a process of analysis similar to that 
which Dr. Manges used—in other words, the 
study of plates of chests in which the foreign 
body had lodged in the bronchial tree, and 
which did not cast any definite shadow. I do 
not write this with any desire to make any 
claim for priority. The result of such con 


troversy is frequently that which John Ken 
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animated 
discussion as to who wrote Hamlet. They 
finally Walter 
after listening to their argu- 


Shakespeare and Bacon have an 


agree to leave it to Sir 
Raleigh. He, 
ment, tells them they are both mistaken, for 
he wrote it. It would not, therefore, surprise 
me very much to learn that some one else 
saw this thing first. As Walter Pater says: 
‘All theories of practice tend, as they arise, 
to their best, as understood by their worth- 
iest with 
all, the variety of 
men’s possible reflection on their experience 


representatives, to identification 


each other. For, after 
as of that experience itself, is not really so 
creat as it seems.” 

SETH 


HirscH 
68th St., New York. 


Philadelphia, July 21, 
Dr. H. M. Impopen, Editor, 
AMERICAN JOURNAL OF ROENTGENOLOGY, 


1920. 


Dear Doctor Imboden: 

Thank you for the privilege of seeing Dr. 
Hirsch’s letter. Since reading your letter I 
have read the article to which he refers in 
his letter as published in the American Jour- 
nal of Surgery, in 1913. This article is very 
comprehensive and well written. The para- 
graphs that he has quoted in his letter ap- 
pear in his paper under the heading of ‘Path- 
ology.” Iam unable to find, however, that in 
any portion of his article he makes any 
claim to have found any roentgenographic 
signs of obstructive emphysema as differ- 


drick Bangs indicates in an incident in tl eC entiated fré 1m compensatory emphy sema. 
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CarRERA, Dr. Jose Luts. A Pathologic Study 
of the Lungs in One Hundred and Fifty- 
Two Cases of Syphilis. (Am. J. Syphilis, 
Vol. IV, No. 1, January, 1920.) 


Pulmonary syphilis still remains to-day a 
doubtful and little explored field for the medi- 
cal practitioner. Nevertheless, clinical diag- 
noses of syphilis of the lungs are much more 
frequently made than they are given pathologic 
confirmation at the autopsy table. In view of 
the apparently increasing interest among clini- 
cians as to the frequency of involvement of the 
lungs in syphilis, it is of the.greatest import- 
ance to attack this problem from the stand- 
point of the new pathologic criteria set up by 
such investigators as Warthin, Fordyce, and 
others. This has not yet been done; and the 
object of this paper is to make an attempt in 
this direction. There is very little that is defi- 
nitely known about syphilis of the lung, aside 
from the relatively infrequent cases of pulmo- 
nary gumma. One hundred and fifty-two cases 
were selected from the autopsy material of the 
pathological laboratory of the University of 
Michigan, in which an undoubted diagnosis of 
syphilis had been made from the presence of 
specific syphilitic lesions in other organs and 
tissues. These cases included (about one-third) 
those that had been clinically diagnosed as 
syphilitics before death, including paretics, 
tabetics, aortic aneurysms, syphilitic myo- 
carditis, aortitis, hepatic syphilis, gummas of 
brain, lungs, liver, bones, skin and testes, sal- 
varsan poisoning (5 cases), and other clinical 
forms of syphilis. The remaining cases were 
those in which a clinical diagnosis of syphilis 
had not been entertained in connection with 
the patient’s terminal affection. In these the 
diagnosis of syphilis rests upon anatomic signs 
of syphilis alone, or upon a combination of 
anatomic lesions and the demonstration of the 
spirochete. As the result of this study he found 
in 12 cases out of the 152 histologic changes in 
the lungs that he regards as undoubted syphil- 
itic lesions, as follows: 


3 cases 
2. Syphilitic Paribronchitis with arteritis... 2 cases 
3. Syphilitic Fibrosis with Arteritis ...... 4 cases 


approximately 8 per cent. 


These diagnoses were made upon the mod- 
ern histologic criteria for syphilitic lesions as 
given in the Harvey Lectures for 1915 and 
1918 by Fordyce and Warthin respectively. 

Gumma of the Lung. There were pleural 
adhesions, some fluid in the cavity, and a num- 
ber of pigmented nodules under the pleura. 
Both miliary noncaseating and larger caseous 
gummas were found throughout the lungs. 
Microscopically, the caseous gummas showed 
three distinct zones, a central caseous area, and 
intermediate fibrous zone with many new blood 
vessels, and an outer vascular, infiltrated zone 
rich in plasma cells and lymphocytes. In some 
of the gummas the outer zone was very broad 
and diffuse, disappearing gradually in the 
thickened walls of the bordering alveoli, while 
others had a more discrete border, but never 
as sharply circumscribed as the edge of a tu- 
bercle. The lung tissue at the periphery of the 
gumma was compressed and pushed away, but 
did not show any special characteristics. 
Rarely did the gummas touch each other and 
form a continuous mass; they did become con- 
fluent as do miliary tubercles. The tissues sur- 
rounding the smaller gummas often showed 
a heavy deposit of anthracite pigment. The 
central caseous zone presented the appearance 
of a coarsely granular caseation in which a few 
nuclei in varying stages of karyorrhexis were 
seen. The outlines of capillaries containing 
blood cells and fibrin could still be made out. 
There was no fibrin presented in the caseous 
area except in these vessels, in contrast to the 
fibrin threads so abundantly found in the 
caseous centers of tubercles. The intermediate 
fibrous zone was made up either of young 
fibrous tissue or an older, more hyaline form, 
but never distinctly epithelioid, as in the tu 
bercle. Fibroblasts appeared, and great nun 
bers of angioblasts in the form of cords or 
young capillaries containing blood cells. This 
zone usually showed many plasma cells and 
lymphocytes, and these increased in number in 
the outer infiltrated zone, which may appear to 
be made up almost entirely of plasma cells, but 
capillary proliferation and increase of stroma 
can always be made out in this zone. The 
larger blood vessels in part showed the picture 
of syphilitic endarteritis, particularly when 
the vessels appeared to be the starting place of 
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the gummatous process. Other vessels showed 
hyaline change. Many very small infiltrations 
of lymphocytes and plasma cells, with occa- 
sional endothelioid cells occurred. These may 
be very young miliary gummas or simple syph- 
ilitic lesions. In some cases it is very difficult 
to differentiate these, when taken alone, from 
hyperplastic rudimentary lymph nodes or 
young tubercles. In some cases it may be im- 
possible to do this, as other writers have af- 
firmed, and the diagnosis rests upon the more 
completely developed lesion. The gumma, even 
in the youngest form, is essentially a vascular 
lesion, built up largely of angioblastic prolif- 
erations infiltrated with plasma cells and 
histogenetic lymphocytes. As the new formed 
vascular tissue develops, its vessels in part be- 
come obliterated or thrombosed, the connective 
tissue more hyaline, the cellular infiltration 
less, and at last the older central part caseates. 
Typical changes appear in the medium and 
larger vessels of the part, proliferation of the 
external and internal coats, degenerative 
changes in the intima and middle coats, with 
plasma cell infiltration. In general the elastic 
tissue is better preserved than in tuberculosis. 

Syphilitic Fibrosis of the Lung. A very 
marked fibrosis was found in 18 cases out of 
the 152; a well marked condition of brown in- 
duration was found in 43 cases; while an in- 
crease of connective associated with 
chronic passive congestion was present in 124 
cases, or 82 per cent. These findings are very 
striking, and are in general accord with the 
changes produced by syphilis in other organs 
(fibroid, heart, arterial sclerosis, chronic inter- 
stitial pancreatitis, chronic fibroid orchitis, 
etc.). The question, of course, is to what ex- 
tent this fibrosis is the result of the direct lo- 
calization and action of the spirochetes in the 
lung tissues, or how much of it is purely sec- 
ondary to the damaged heart and the enfeebled 
action. Are these lungs showing an increase 
of connective tissue the seat of a syphilitic 
inflammation, or is the fibrosis the result of a 


tissue 


chronic passive congestion? Are these lungs 
purely cardiac lungs? The connective tissue 
formation in the lungs of 60 cases of tubercu- 
losis was studied in comparison with the syph- 
ilitic lungs. This study convinces me that it is 
never impossible to distinguish the fibrosis of 
tuberculosis from that of syphilis, no matter 
how difficult the case may be. The earliest le- 
sions of pulmonary spyhilis may escape our 
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notice more easily than the early tubercle; and 
there can be but little doubt that many syphil- 
itic lesions of the lung do escape our notice 
pathologically. The formed gumma and the de- 
veloped tubercle can be readily distinguished 
by the vascular, closely packed, epithelioid, 
sharply circumscribed, conglomerating charac- 
ter of the latter, while the gumma appears as 
a more loosely arranged, less sharply delimited, 
vascular granulation tissue, scant in epithelioid 
and giant cells, and infiltrated with lympho- 
cytes and plasma cells. The scar of the tubercle 
is round, sharply delimited, with concentric 
fibers, hyaline, scant in neuclei, devoid of ves- 
sels and elastic tissue, less given to anthracotic 
pigmentation, but more frequently calcified, 
and very often confluent or conglomerated. 
The scar of syphilis is irregularly radiating or 
stellate, not sharply delimited, more like ordi- 
nary cicatricial tissue, still contains blood ves- 
sels, often with angiectatic capillaries, continu- 
ous with the thickened walls of the nearest 
alveoli, still shows elastic fibers, and the out- 
lines of old vessels and alveolar walls; the 
scars of gummas are extremely rarely con- 
glomerated or confluent ; the syphilitic fibrosis 
begins under the pleura and around the 
bronchi, and is more frequently anthracosed, 
and very rarely calcified. But the most con- 
clusive differential point is the finding in the 
fibrosis of syphilis of collections of plasma 
cells; and such active areas are probably as 
frequent in syphilitic fibroses of the lung as 
they are syphilitic processes elsewhere in the 
body. Likewise, the syphilitic lesions of the 
vessels, when found, are so typical that they 
alone will fix the diagnosis. He states that he 
does not agree with many of the text book pic- 
tures of syphilitic arteritis in the lungs, as the 
conditions pictured may exist in the absence 
of syphilis. The general appearances of the 
fibrosis of brown induration and of syphilis 
are very much alike; the existence of the 
anthracotic border to both. The 
essential differences rest in the typical vascu- 
larization and infiltrations of syphilis. In the 
connective tissue of syphilitic fibrosis the 
small diffuse or focal collections of lympho- 
cytes and plasma cells, with or without typical 
gumma formation, and associated with char- 
acteristic vascular changes make possible the 
differential diagnosis. While chronic adhesive 
pleuritis, old pleural adhesions and thicken- 
ings were common findings in these cases, no 


is common 


418 Translations and Abstracts 


characteristic changes of syphilis were found 
in the pleura. In one case associated with 
marked syphilitic lesions of the brain, aorta, 
heart and testes, the peribronchial tissues 
showed a beautiful plasma cell infiltration, 
with new-formed vessels, formation of a vas- 
cular connective tissue around the infiltration, 
with heavy deposits of anthracosis. In many 
places the infiltrations are nodular (miliary 
gummas). The bronchial epithelium is well 
preserved. The alveolar walls showed nothing 
characteristic. No changes were found in the 
bronchial mucous glands. In one case, associ- 
ated with marked syphilitic mesarteritis of the 
large pulmonary arteries with aneurysm of a 
main branch in the upper left lobe, the peri- 
bronchial lymph nodes showed marked typical 
syphilitic vascular formations and thickenings, 
with plasma cell collections. Spirochetes were 
found in the artery, the aneurysm and the peri- 
bronchial infiltrations in this case. 

Summary. The study of the lungs of these 
I52 cases gives up I2 cases diagnosed posi- 
tively as syphilis upon the criteria described 
above. The cases fall into two groups: I. 
Gumma, with peribronchial lesions and arter- 
itis, five cases falling into this group, three of 
them in the first subdivision; 2. Fibrosis and 
arteritis, embracing seven cases, three show- 
ing definite syphilitic processes in the vessels 
alone. If we compare these finds of active 
syphilitic lesions in the lungs with those found 
in the other organs of the same cases we are 
struck by the great disproportion. The heart 
and aorta of every case showed typical active 
infiltrations, the testes of every male showed 
the same, the great majority showed active 
lesions in pancreas, adrenals and liver, and 
those cases in which the central nervous sys- 
tem was examined showed a high incidence of 
syphilitic lesions. Upon what grounds does the 
apparent greater freedom of the lungs from 
such lesions rest? Is the lung actually more 
immune to syphilis and less frequently involved 
in the mild inflammatory processes that are 
always found in other viscera? I do not think 
so; it is very probable that many other lungs 
were syphilitic, but the specific active changes 
were not found; and it is only upon these that 
we can make a positive diagnosis of syphilis. 
The examination made is, of course, very in- 
complete ; only a limited amount of lung tissue 
was routinely preserved from. the autopsies, 
and it was possible to examine only a small 


part of this tissue. The portions examined rep- 
resent a very small area of the lungs as a 
whole; and the chances of missing such 
changes as are produced by syphilis are infi- 
nitely greater than of finding them. Further 
studies of this kind, much more intensive as to 
the amount of lung tissue examined, e 
needed before we can pass judgment upon the 
importance and frequency of syphilitic lesions 
in the lung. It seems most probable that the 
lungs are involved in the mild general infection 
of syphilis to about the same degree that the 
other organs and tissues are. The gumma ma‘ 
be infrequent, as it is in all organs, or even 
rarer, or it may be infrequently diagnosed, 
both in life and at the autopsy. What this re- 
search does show are the facts that the essen- 
tial lestons of syphilis in the lungs are the same 
as elsewhere; and, what is extremely import- 
ant to the clinician, that the lungs of the syphil- 
itic are not normal organs. Our 152 cases of 
syphilis show the following conditions: 


1. Chronic passive congestion (well 
marked) 


2. Marked brown Induration .......... 13 Cases 
3. Marked Fibrosis without brown in- 
18 cases 
4. Hemorrhagic Infarctions ........... 28 cases 
5. Pulmonary Thrombosis ............. 14 c 
6. Edema of the Lungs ................ 35 c 
7. Atelectasis (Subpleural) ............ 16 cases 
Bronchopneumonia 15 cases 
9. Tubercles (Of Clinical Importance) . 21 cases 
10. Excessive Anthracosis .............. 61 cases 
IQ cases 
14. Presence of Corpora Amylacea ...... 6 cases 
rs. Pulmonary Gangrene ............... 6 cases 
16. Fibrosis of Peribronchial Nodes 2 cases 


A terminal bronchopneumonia or croupous 
pneumonia occurred in a very high per cent of 
the cases in connection with an inadequate 
heart. It is, of course, impossible to state how 
much of the pulmonary pathology so strikingly 
shown in this series of cases is due primarily 
to syphilis of the lung tissue, or secondarily to 
the effects of syphilis upon the myocardium. A 
vicious circle will sooner or later be added a 
chronic passive congestion due to the myocai 
dial lesions. To what extent does this modify 
the syphilitic process? We cannot say nov 
At any rate the great majority of autopsy cases 
of syphilis show lungs having a greater or less 
degree of fibrosis, as do the other organs and 
tissues, and with this fibrosis they present a 
varied pathologic picture. 

Conclusion. The diagnosis of pulmonary 
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syphilis must be made microscopically. The 
lungs of syphilitics show an incidence of fibro- 
sis coniparable with that observed in other 
organs of the same cases. They show also a 
high percentage of pulmonary pathologic con- 
ditions, in part, at least, referable to the coin- 
cident myocardial affection. A certain number 
of cases (here 12 out of 152) present a specific 
syphilitic pathology of clinical importance, in 
the form of gumma, fibrosis, peribronchitis 
and arteritis. To what extent the high incidence 
of fibrosis of the lungs is due to syphilis alone 
can not be decided now, but it is probable that 
the lung is not exempt from involvement in 
the mild inflammatory process caused by 
syphilis in other organs, and which lead even- 


tually to fibrosis. W. W. BELDEN 


FIRMIN-CUTHBERT. Case of Appendix Con- 
taining 36 Shot; Followed by Signs of Ma- 
lignant Endocarditis. (Proc. Roy. Soc. Med. 
Vol. XIII, No. 5, March, 1920.) 


Man, aged forty-one. History of sudden 
right iliac pain fifteen months since. Present 
condition: abdomen distended; temperature 
101° F., pulse 88. Laparotomy revealed appen- 
dix seven inches long, containing thirty-six 
shot. No other abdominal pathology. Blood cul- 
ture showed pressure of streptococcus longus. 
Operation was followed by chills, confused 
idea, left hemiplegia and convulsions. Death 
occurred on the fourth day. No autopsy. 
Roentgenologic study in this case would have 
been very illuminating. 

L. S. Gorn 


JANEWAY, Henry H., M.D. The Treatment of 
Malignant Tumors of the Thymus Gland by 
Radium. (Ann. Surg. Vol. LXXI, No. 4, 
April, 1920.) 


During the past year a number of patients 
with primary new growths of the mediastinum 
have been referred to the Memorial Hospital 
for treatment with radium. In the case of one 
of these patients it has been possible to settle 
the diagnosis exactly by examination of a por- 
tion of the tumor removed for microscopical 
section. Three other patients came to autopsy 
and an opportunity was thus afforded to study 
satisfactorily not only the histology of their 
tumors, but the relations of the primary growth 
and its extensions through the body. In each 
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of these four cases the diagnosis of a primary 
malignant new growth of the thymus gland 
was established by Dr. James Ewing, who 
made the pathological examination and has 
reported one of them, and two others not ob- 
served by the writer, in a recent article -in 
which he called attention to this group of 
tumors, thoroughly discussed their histology, 
and collected and reviewed the literature. In 
two other advanced cases observed by the 
writer the diagnosis was made from the close 
resemblance of their clinical course and ob- 
jective findings to the cases coming to autopsy 
and proved by microscopical section. Finally, 
three additional cases which ran a more benign 
course and came to us at an earlier stage of 
the disease are herein reported. In these cases, 
also, the diagnosis rests on the clinical data. 
The significance of these last three cases, how- 
ever, is great, for two of them have remained 
well for long periods since their treatment by 
radium, one of them for a year and a half, 
and another for almost a year; the third has 
only recently been treated. These results indi- 
cate that we have in radium an agent by which 
we may hope to produce a cure of certain 
malignant new growths of the thymus gland; 
and inasmuch as our experience indicates that 
malignant new growths of the thymus gland 
are more frequent than has generally been sup- 
posed, one should constantly bear in mind the 
possibility of their presence when studying 
patients with early thoracic affections. The 
probability of obtaining a favorable result in 
the treatment of these tumors depends not only 
upon the early diagnosis and application of 
treatment, but quite as much upon the variety 
of the tumor with which we haev to deal. 
Ewing states that “pathologically these tumors 
fall into two main groups: 1. Lymphosarcoma 
—composed of a diffuse growth of round poly- 
hedral and giant cells. 2. Carcinoma—in which 
the main tumor cell is a pavement, cubical, or, 
rarely, cylindrical epithelium. 3. Very rarely, 
spindle-cell or myxosarcoma — believed to 
arise from the stroma of the gland—may be 
encountered. Of these varieties the lympho- 
sarcomas are by far the most frequent. They 
vary all the way from a process akin in struc- 
ture to a granuloma with a more limited and 
slower growth, to a very malignant rapidly 
growing tumor composed of a diffuse growth 
of small round cells in which reticulum cells 
are largely missing. 
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“Thymic carcinoma, a much rarer tumor, 
preserves more perfectly in its cells the epi- 
thelial structure. These tumors tend to remain 
local, though they may produce metastases. As 
a rule, they exhibit far less tendency to erode 
surrounding organs than is usual with carci- 
noma.” The favorable results obtained in the 
cases of our series which are still well for a 
year to a year and a half depend, no doubt, 
upon the fact that these tumors belonged to the 
less malignant type of lymphosarcoma. The 
result to date in the case still under treatment, 
though definite, is less marked than was the 
state of affairs for the same length of time in 
the other two cases coming for treatment while 
their tumors were still small. This third early 
case probably represents a different type of 
disease histologically. It may belong to the 
carcinomas. Nevertheless, the results in these 
three cases, as well as the profound impression 
made upon the more malignant and rapidly- 
growing forms strongly urge the importance of 
an early diagnosis and familiarity with the 
clinical course of these tumors. The first symp- 
tom is usually cough without expectoration or 
haemaptysis. The cough may be associated at 
the very first, or very early in its course, with 
dyspnea. In the very beginning the majority of 
these cases are regarded as tuberculous proc- 
esses in the lung. This was so in the three 
cases of their series which gave the favorable 
results under radium treatment. There will be 
with thymoma an absence of physical signs in 
the apices and dullness over the center of the 
upper portion of the sternum. If these cases 
are treated for prolonged periods as tubercu- 
losis, they may lose—depending upon the 
rapidity of the growth—the opportunity of a 
very material benefit from treatment by ra- 
dium. In other cases, the dyspnea is the pro- 
nounced symptom from the start and increases 
so rapidly that with a very cursory examina- 
tion it is evident from the beginning that one 
is dealing with a tumor of the thorax. The very 
malignant cases of this type may run their 
course in three or four or even two months’ 
time. The majority of the cases of lymphosar- 
coma of the thymus metastasize and form ex- 
tensions into the lung and pleura, and the very 
malignant cases do so early in their course. 
Extension through the anterior wall of the 
chest or through the sternum is characteristic. 
It has occurred in three of the cases in the 
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present series, has been commented on by other 
observers, and appears to be of frequent oc- 
currence. Enlargement of the axillary lymph- 
nodes may occur before involvement of the 
cervical nodes; or enlargement of the axillary) 
lymph-nodes may be out of all proportion to 
the involvement of the cervical of the cervical 
nodes. Such rapid extension to the axillary 
nodes suggests lymphosarcoma of the thymus. 
As the disease progresses, the dyspnea becomes 
extreme, the infiltration into the lungs and 
pleura increases, hydrothorax develops, the 
heart becomes displaced, and the large intra- 
thoracic vessels and trachea and bronchi be- 
come seriously compressed, with consequent 
cyanosis and venous congestion of the upper 
chest, neck, and head. In a special group of 
cases the blood picture may early resemble that 
of lymphatic leukemia. In fact, this diagnosis 
was made in one case referred to us. Meta- 
static extension into the abdominal lymph- 
nodes and organs is frequent, but rarely ac- 
quires sufficient headway to cause symptoms 
before death occurs from pressure within the 
thorax. In all cases #-ray examination is the 
one aid to diagnosis which is of the utmost 
importance, 

The location and appearance of the shadow 
are characteristic. It is immediately above the 
pericardium, higher than the usual location of 
that due to enlargement of the peribronchial 
glands. The radiograph is thus a valuable 
means of diagnosis. Many of these cases have 
hitherto been classed as mediastinal Hodgkin’s 
disease have exhibited invasive characters 
which have aroused the suspicion that they 
were thymomas. Such errors, however, are not 
of great practical importance, as both Hodg- 
kin’s disease and true lymphosarcoma or the 
lymphatic glands are best treated by radium. 

In conclusion it may be stated thus: (1) 
Malignant new growths, particularly lympho- 
sarcomata of the thymus gland are of more 
frequent occurrence than has hitherto been be- 
lieved. (2) Radium offers to patients with this 
disease a real relief, and in certain cases even 
a prospect of cure. (3) Every effort should be 
made to treat these cases with radium during 
an early stage, and in order to do this, the pos- 
sibility of malignant disease of the thymus 
should be considered and a radiograph taken 
in the earliest stages of all intrathoracic 
affections. 
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